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Psf/(nnoplif/lluni (rdkineti, sp. n., du D(h’’onien moyeii a fades Old Red 
Sandstone de Maloiine (environs do Naninr, Belgique). le Dr. 

SuzANNK IjKCLEKCq, Chef do Travaiix riJniv(*rsite do Dieoe, et 
M. Bellikue, Inoeiiionr Geologue. (Communicated by Dr. D. H. 
Scott, F.R.S., F.L.S.) 

(Plates I“3.) 

[Read 5tb January, 1928.j 

Etude (fi/olocjiiyue et strafic/raphique du piseuieut, 

(Par M. Bkllieke.) 

L’ecuantillon qiii a foiirni la mntiere da present travail provient d'uno 
petite exploitation do grfes (jonvinien a ■\Ialonne, an lieu (lit La roelie’'*. 
C^est iin dos nombreux atfleurements qiii jalonnent la bande Couvinienno dn 
bord sud du synclinal de Namur. 

L’excavation, k flanc de coteau, largo de 4 it 5 metres seulemeni, a entame 
de"s bancs de gres rouge ou jauno verdatre, irreguliers, qui sent iitilis(^s 
comme moellons a batir. Du cote nord de la carri^?re, les premiers bancs 
non exploit's forment une paroi redressee constituee de sebistes grossiers 
et de gres argileux rouges. Tandis que les bancs exploites no sont pas 
fossiliferes, ceux-ci, an contraire, sont localeinent ires riches en vegetaux 

* Get endroit eat appeld dans lo pays “ Sn I’rotche/' et la traduction do la carte topo- 
graphique est peut-etre erron^e, car ce terme pourrnit signifier “ Siir le rouge,” le terrain 
de la bande couvinienne 6tant en gmude parti© teint^ en rouge, teinte qui ae retrouve dans 
la terre meuble qui le recoqyre. 

UNN. JOURN, — BOTANY, VOL. XLVIII, B 
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plus Oil moins bien stales suivant la stratification^. Leur enchev6trement 
pent m^me donner certains blocs I’aspect des “ murs du Houiller. 
Toute trace de matiere carbon^e a disparu ; neanmoins^ les empreintes sont, 
dans certains cas, remarquableinent conserv6es, ^tant doniie la texture assez 
grossiere de la roche. Le vegetal decrit a extrait d’un gres argileux 
rouge raal stratifie parcouru par de noinbrenses diaclases irr<^guli6res. 
L’ex traction sysb^natique do scs divers fragments et leur reperage ont 
perinis la reconstitution de IV^chantillon remarquable qui figure dans les 
collections de Pal4ontologio v^getale de TUniversit^ de Lic'^ge f, 

Stratigraphie . — Le (jonvinien repose en discordance de stratification sur 
le Silurien de la bande de Sambre et Meuse, dont il existe de nombreux 
affleurenients dans les environs, notamment dans le fond d^Insepre. Le 
contact est incine visible dans une petite carritTe abandonnee, a 1400 in. a 
TEst de Pexploitation cit<'»e. 

Le Oouvinien debute })ar un poudinguo a gros elements, a ciment clair, 
jaune verdatre, dont l^epaisseur est d^onviron deux metres. Les bancs sont 
renverses et assez redresses, comme cVst la regie dans tout le bord sud du 
synclinal de Namur ; Tinclinaison dans la zone docrite est de 62° sud en 
moyenne. La carriero qui a fourni rechantillon ne montre pas le poudingue, 
mais celui-ci forme un beau mur naturel, en relief, Ji 150 m. environ, h 
l^est. La direction des bancs etant tres r6guli6re, il est facile de prolonger 
la bande de poudingue jiisqu’ii Paffleurement interesse. 

Le poudingue, dont la presence est tres constaute vers Pest, fait dcfaut 
localeraent, I’ouest notamment dans le cliemin de Malpas vers Babin, on, 
h 600 in. de rafflenrement ctudi(^, on observe Ic contact du Couvinien et du 
Silurien sans poudingue, avec pr(^sence d’une sorte de congloinerat scliisteux 
a tres petits 41<iinents. 11 semble qu’a ce point une certaine partie du 
Couvinien soit supprime par une faille §. 

Abstraction faite de cette anomalie, les affleiiromonts voisins de la petite 
carri^re montrent, superposes strutigrapliiqueinent au poudingue, quelques 
metres de gres de textures et de teintes tres variables. Ces gr6s peuvent 
6tre psammitiqiies, argileux ou quartzitiques, fins ou un peu grossiers et 
meme peuvent contenir localement de petits elements scliisteux. Leur 

Le professeur Fraipont a signals proveaant de ce gisement : Psilophyton cf. rohustvis 
(Ann. Soc. G4ol. de Belgique, Bull, xliii (1920) p. 130). Voir aussi ; M. B^lliere, “Ddcou- 
verte de Psygmophyllum dans le Couvinien” (Livre Jubilaire de la Soc. Gdol. de Belgique 
in 4to, T. ii, p. 144, 1924). 

t Qu*il me soit perinis d’exprimer tons nies remerciments a M. le Profesaeur Ch. Fraipont, 
qui a bien voulu mettre a ina disposition les ressources de son laboratoire et de son personnel 
pour la rdcolte de Tdchantillon et sa reconstitution. 

X de Dorlodot, Oompte-rendu de Fexcursion de la Societd Beige de Gdologie k Namur 
les 14, 15 et 16 aodt, 1889,” Bull. Soc. Beige de Gdol. t. iii, 1889. Bdllidre, ^^Compte- 
rendu de la session extraordinaire dela Socidtd Gdologique de Belgique a Namur, du 22 au 
24 sept., 1023,” Ann. Soc. Gdol. de Belgique, xlvi. ^ 

§ Stainier, ** Le Oouvinien du Bassin de Namur,” Bull. Soc. Beige de Gdol xxxvi 19*>e 

p. 118 . ' " ^ 
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teinte est grise, verdiitre, jaiin^tre, rosee ou rouge et uii ineme banc 
pr^sente des teintes diverses sur line faible distance. Les bancs les plus 
durs sent utilises comme pierre k batir. La formation grdsouse renferme 
des intercalations parfois assez 4paissos de schiste rouge ou jaune verdatre. 
L’^paisseur totale est de 15 a 20 metres. 


Texte-fio. L 



Carte k I’dchelle du 1 : 20,000 des environs de rnflleuvemenl. Les Iruits interrompus 
indiqnent les liiuites de terrains qni sont ivpnisent^s par leurs initLdes, soil: — 
SI., Silurien ; Co., Coiivinien ; Gv., Civetien j Fr., Frasnieii j Fa., Fameimien ; 
T., Tournaisien ; V., Vis^en ; 11., Houiller. 

La formation greseuse est recouverte strati graphiquement par des scbi.'?les 
rouges qui devionnent de plus en plus fins quand on s^elcve dans la scrie. 
Les bancs inferieurs sont schisto-greseux ou psaminitiques. Les scliistes 
alt^rables sont pen visibles, ils ne manifestent leur presence (jiie par la 
couleur rouge quMls communiquent aux labour^s. Ils forinenl le passage 
au Givetion, et, de ce fait, il est assez difficile de dtitenniner repaisseiir de la 
formation couvinienne. Au voisinage de Fendroit titiidie, on pout observer 

b2 
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le calcair© givetien a une centaiiie de metres an norJ de la base de la 
formation schisteuse. Ce sont les bancs sup^rieurs de la formation greeeuse 
qui sont exploites dans Pexcavation decriie plus haut. Les vogetaux s’obser- 
vent dans les bancs de passage a la formation schisteuse, bancs qui, en 
raison de leur moindre durete, ne sont pas exploites. 

La carte ci-contre (texte-fig. 1) indique la situation de raffleurement 
(marque par une croix) et Tallure de la baude couvinienne par rapport aux 
terrains du bord sud dn Synclinal de Namur. 

Etude pal/ioutoloyujue du Psygmophyllum Gilkineti, sp. n. 

(Par Suzanne Leclercq.) 

II sera donn(^ dans cette etude un apercu de la distribution slratigraphiqne 
et geographique du genre Psugmopliyllum ; la description objective du 
fossile, puis, basee sur cette description, la (kHerminaiion specifiquc. (Vlle-ci 
sera suivie d'nne discussion de la definition du genre Psygmopln/Hum et d^in 
expose des caracteres inorphologiques extcrnes qui diff^rencient la nouvelle 
esp^ce presentee des especes d(^ja decrites; enfin, on consequence, les termes 
de la diagnose du PsyymophyUum Gilkineti seront arrOtes. 

Distnbutiou stratiymphi^jue et g6og7*aphique du genre Psygmophyllum. 

Jusqu’ici, on n^i, a ma connaissance, signale la presence de Psygmophyllum'* 
que dans le Devonien inferieur du Spitzbergf^ dans le Devonien moyen de 
Norv^ge}, dans le D/nonien superieiir de Perry Maine, U.S.A. §, de Seau- 
menae Bay, Dalhousie, (kinada §, de la Mimersthal au Spitzberg ||, dans le 
Carboniferien inferieur ou Devonien superieiir de Terre Neuvelf, dans 
le Carboniferien de Pennsylvanie dans le Westphalien moyen d’Angle- 
terreff, dans le Permo-(.'arbonifere du Sud Afrieuin soit done du 
Devonien inferieur an Permien, 

La presence certaine d’un Psygmophyllum^ a port suffrutescent ou peut- 
t"tre arborescent, a la base du DcHonien moyen est des plus intercssante, 
attendu que les specimens decrits jusqu’ici font supposer pour la plupart 

* Arber (1912) propo e, pour plus de facility dans les d^t^rrainations, de reaerver le ternie 
Psygmophyllmn aux feinlles a limbe eiitior ou I6gerement lob^ (ex., P. fiahellatwn Lindley 
et Hutton, P. majus Arber) ; et de designer sous le iiom de Ginghphylltm les feuilles 
profond^ment lob^es on decouples (cx., P. Grasserii Saporta, P. Hollanrli Seward^ P. Haydeni 
Seward). Qiioique cette distinction soit arbitraire et sans nucune valeur botaniqiie, nous 
Tadopterons et ne renseignerons comnie Psygmophyllwn que les echantillons pr^sentaut les 
caractSres requis k d^faut de classification plus syst^matique. 

t Arber (1921), p. 5t5. 

X Nathorat (1915 ) — Psygmophyllum Kolderupi't^sddi, 

§ Dawson (1862) (1871)— Cyclopteris Broioni Daws. 

II Nathorst (1894) — Psygmophyllum Williamsom Nath. 

U Arber (1912 ) — Psygmophyllum magus Arb. 

Lesquereux (1880) — Archceopteris ohtusa Lesq. 
tt Howse (ISSBy-Psygmophyllum Jlabellatum Lindley et Hutton, sp. ; Lindley et Hutton 
(1881) — Nbegerathia jlahellata Lind, et Hut. 
tt Seward (1903) -^Psygmophyllum Kidstoni Seward, 
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tin port de petite plante herbacee. Les dimensions exceptionnelles attointes 
par P. Gilkineti permettent d’eiitrevoir la vigueur que pouvaient deja 
presenter certaines especes dans ces temps recules. 

Description de V cchantillon. 

L’echantilloii compreiul la portion terminale d^un vegetal ligneux arbores- 
cent ou suffrutescent accompagne d’empreiiites isolees de quelques frag- 
ments de larges feiiilles petiolees, jdus ou nioins fragmeutees. L’ensemble 
des axes* et des feuilles qui v sent fixees mesure 55 centimetres do liaut sur 
95 cm. de large. 

Uaxe. 

A premiere vue, le vegetal parait etre forme dbin senl axe (A et B, 
FI. 1 . fig. 1), long de 21 cm., garni de feuilles nombrenscs ft ingt-deux) 
longuement petiolees et disjxjsees en spirale. 

Un examcn plus attentif de recbantillon, revelo la presence d’un petit 
fragimmt d’axe de second ordre (B', PI. 1 . fig. 1), long de 5 cm. seule- 
ment, pn)longe par tine esquille d^ixe sur line longueur de 8 cm. En 
prolongeani celle-ci, il est aisc de la rattaclier vers le tiers du grand axe 
dont nou> avons parle (PI. 2, trait noir, et FI. 1 . fig. 1). dn constate alor.N 
qiPan niveau tb* I'lnsiution de I’axe secondaire sur le gram! axe, il y a 
disproportion entre les diametres de deux portions contigue.« de cet axe. 
La largeur de Paxe tomb© subilement de 5 cm. a 2*5 cm. Cette anomalie 
s^explicjiie aiseinent par la presence d'uue lamification. 

LV'chantillou se compose, non pas d'un axe unique asse/ long comme on 
pouvait le .snj)poser a jiremicro vue, mais d^m axe principal long de quelques 
centimetres seulemeut, se divisant en deux axes secundaiies (PI. 1 . fig. 1, 
et FI. 2, trait noir). 

L’axe principal A ne mesure on realite que 7^ centimetres; large de 
4 cm. a la laise^ son dianietre croit sur cette longueur de 1 cm. (Jet 
accroissement de dianietre est provoquce par la division des elements ligneux 
de Paxe, prets a s’individiialiser en deux axes de nioindre importance, mais 
de valeur presqu’egale. 

Imniediatement au-dessus de cette region s'effectue la division de Paxe 
principal. Elle manque sur Pechuntillon, par suite d’uii trc» iiialencoiitreux 
eclat de la roche k cet endroit, ce qui rend Pinterpretation difficile. Aussi, 
Pindividualisation des deux axes secondaires, B et B', doit-elle ctre recon- 
stituee pour deveiiir apparente (voir PI. 2, trails noirs). 

Le rameau de droiie (B) est presquo eiitierement conserve ; long de 14 cm., 
son dianietre est de 2^ cm. a la naissance de la ramification et decroit 
norinalemont vers le sonimet, ou il se reduita 1^ cm. Il porte de uombreuses 

• L'^tat de conservation de PiSchantillon ne permet pas de se reiidre coiopte s’il repr(5- 
seiite un rameau d^ordre secondaire d’un v6g6tal arboresceut ou plutot un fragment de la 
tige priiicipale d'une plante suftVutescente. Je d^signerai sous le terme general d’axe les 
^Idments ligneux du vdgdtal. 
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feuilles (iieiif), doni la disposition spiralee cst quelque pen voil(^6 par 
Tabsence de feuilles sur toute la longueur, du c6te gauche de son empreinte. 

Le ramoau de gaucho (B' 4) a tout particulierement soufFert de la dis- 
parition de la region indiquant la division de Taxe principal. II est reduit, 
coinine nous ravons deja dit, a un bout d’axe do 5 cm. de long, large de 
2 cm. et distant de 13 cm. do son point d^attache (PI. 1 . fig. 1). 

11 esi heureusenient prolong(i sur une longueur de 8 cm. par Textr^me 
bord gauche de Pempreinte de son axe, ce qui cHablit une continuite indiscu- 
table entre ce fragment isolo et lo moignon de ramification a peine indique 
sur Paxe principal (voir PI. 2, trait noir ; PI. 1. fig. 1 et PI. 3. fig. 3). 

La contre-empreiiite de cet axe socondaire (PI. 3. fig. fi) a etc trouvee 
coiiserveo, sur Penvers (Pun fragment de roche portant a Pendroifc Peni- 
proiiite de la feuille figurc‘o PL 3. fig. 1 

Ell superposant le dessiii de la conlre-empreinto sur la projection de Paxe 
secondaire gauche (B' ®), tel qiPil apjiarait sur lo bloc principal, on parvient 
a iirolonger Paxe jusqiPa un demi contiintMre a poine de i^axe principal et a 
indiquer d’une facoii certaiiu' le niveau do la ramification et son allure 
(PI 2, trait rouge). 

La longueur la^ellc^ de Paxe secondaire gauche (B') est, de ce fait, connue ; 
elle attoint 17 cm. ; son diametro varie entro 2*5 cm. au niveau de la division 
de Paxe principal ct 1 cm. au sommet. 

La contre-empreiiile de I’axe socondaire gauche a etc schematis(‘0 et 
reprodiiitc on rouge de PL 2. La juxbiposition dcs feuilh's 20 6' et 21 />' 
de Pempreinte et de la contre-empreinte a permis d'orienter Paxe et ses 
feuilles avec certitude. 

La texture do la roche ost telle qu^il est difficile de se rendre compte si la 
surface des trois axes pre'^sente ou non des traces de striation. 

Les feuilles. 

A eux souls, les trois axes portent 22 feuilles, pour la plupart r(?duites au 
petiole. Elios sont rtqiarties comme suit : qiiatre sur Paxe principal, huit 
ou neuf sur Paxe secondaire droit ot neuf sur le fragment do Paxe secondaire 
gauche (voir PL 2). 

Toutes revcleut um^ disposition spiralee ; aussi trouve-t-on des empreintes 
do feuilles on connexion probable avec cos axes a differents niveaux dans 
la roche. 

De noinbreux fragments do feuilles isolees, interessantes par certains 
details de structure, completeut le materiel. 

Les feuilles, par suite de la longueur exceptioniielle du petiole, peuvent 
atteindre 45 cm. 

Le limbe ost entier, coriace et flabelliforme ; long de 10 a 14 cm., large de 
10 a 15 cm. au sommet. Le bord superieur (PL 3. fig. 4) est entier ou 
largement, mais pou profond^ment, lob^ ; la base se retr^cit brusqueinent 

♦ Cette feuille, vu la longueur habituelle dee petioles, devait s’ins^rer sur une portion 
infigrieure de Paxe principal qui n’a pas dt4 conserv^e. 
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(PI. 3 . fig. 5) ponr se continuer par le petiole. Les bords lateraux sont 
r<5giiHers, La nervation en general pen iiette, par suite do la nature greseuse 
et grenue de la roche, parait ])lus accentueo a la base du limbe que dans les 
regions moyenne et sup(^rieure, oil les nervures sont fines, denses et presque 
paralleles. 

Une des caracteristiques des feiiilles dn Psygmopliyllum Gilkineti est la 
longueur du petiole qui peut atteindre 33 crn. Ce fait est exceptionnel 


Texte-fio. 2. 



lleconstitution d’une feiiille type de Psyymophylium Gilkineti j sp. ii., s’ins^rfint sur le cott^ 
droit de I’axe principal. La reconstitution a faite au nioyen du p<5tiole de la 
feuille 2 a et du limbe de la feuille 6 b. Les deux petits traits horizuutaux indiqueut 
les points de raccordement. (Un quart de la grandeur naturelle.) 

cbez Psygmophyllxim* Les especes decrites jusqu’ici poss^dent bien des 
feuilles continuees par une gaine foliaire plus ou nioins longne, plus on 
moins engainante, mais, jamais, elle n^atteint les dimensions remarqnables 
du petiole de P. Gilkineti. Chez celui-ci la longueur des petioles varie de 20 
k33cm.; les plus longs appartiennent aux feuilles de position inferieure; 
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les plus courts aux feuilles situ6es au somuiet des axes. Quoique long et 
mince, il presente une grande rigidite et tient liaut dresse le limbe qni le 
terminc. La fig. PI. 3, est tres demonstrative a cet egard, elle doiine une 
idee exacte dii port de la plante, olle inontre des feuilles ii graiid limbe 
etaleo autour des axes en un large eventail dont les rayons sont les petioles 
minces et droits. 

Les PI. 1. fig. 1 et PI. 3. fig. 3 indiquent claireinent le mode tres simple 
d’insertion des petioles sur les axes : les qiiatre feuilles de I’axe principal A 
(la, 2a, 3a, 4a) s'iiiserent presqiie perpendiculairement a celui-ci, leur 
angle d^insertion est iin angle droit (voir PI. 2 et PI. 1. lig. 1) ; Tangle 
d^insertion des feuilles (5 8 6, 10 6, 116, 12 6) de Taxe secondaire droit 
B varie suivant la position qu’elles occupent; il devient de plus en plus 
petit cliez les feuilles qiii so rapprochent du soinrnet. Il suffit de comparer 
Tangle d’insertion des feuilles 5 6, 8 6, 10 6, 11 6 et 12 6 pour s^en con- 
vain ere. 

Sur Taxe secondaire gauche, B', Tangle d'insertion des feuilles, est tres 
aigu, aussi peut-on supposer, quoique Toxtremitc de Taxe manque, qu’on est 
en prc^sence de la [)ortion terminale d’une ramification, ((/omparer Tangle 
dh’nsertion dovS feuilles 17 6', 18 6', 20 6', 216', 22 6' de Taxe secondaire 
droit B (PI. 2 et PI. 1. fig. 1) avec celui des feuilles 12 6, 11 6, 10 6, 8 6, 
5 6.) 

La coiitre-empreiiite de Taxe B' (PI. 3. tig. C) donne (Tailleurs de pre- 
cieuK reiiseigneiiieiits a ce sujet. Elle nioutre Taxe garni de 7 petiohss dont 
5 sont en connexion avec lui. ITanglo d’inserrion de ces petioles est petit et 
devient presque aul pour les leuilles dn sommet (voir IM. 3. fig. 0 et PI. 2, 
traits rouges). 

La PI. 1. fig. 2 represente un groupe isolc do trois feuilles. Le 
purallelisme des petioles et Tenchevetremont des limbes font supposer que 
ces feuilles n\mt pus cte transportc^^es ires loin de Taxe sur lequel elles 
s’inseraient, Tune pres de Tautre certaiuement, Aussi, est-il fort probable 
qu’elles etaient en connexion avec la froiide docrito et qu^elles iTen out etc 
detachees quM la suite do la formation des profondes diaclases qui sillonnent 
la roche (voir PI. 3. fig. 3, cote gauche du cliche). 

Aucuiie lies nombreuses feuilles du fossiie nhHant conservee dans son 
entierete, j’ai cru interessaiit de reconstituer une feuille type en associant le 
limbe et le petiole de deux feuilles diflerentes chez lesquelles ces parties etaient 
les plus completes. A cet eftet, la tig. 2 du texte montre reduite au quart 
de sa grandeur naturelle Taspect probable que devait presenter une feuille 
de P sygmophyllum Gilkineti. 


Diterminatioiu 

De la description objective qui prec^jde, on pent conclure que par leur 
limbe flabelliforme, retr^ci a la base, elargi et I6gerement lobe a Tapex, ainsi 
que par leur nervation parall^le, dichotoine et rayonnante, les feuilles du 
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vegcHal otiidio correspondent purfaitement kla diagnose instituee par Schiinper 
pour le genre Psygmoj)hjllinn, 

Comino on \e sait, Scliiin])er a crec ce genre* pour de larges feuilles 
cnneifornies provenant du (Jarhonifere superieiir ('t da Perinien d^Angleterre 
et dont Ics formes representatives furent classees en premier lieu dans le 
genre Noegerathia par Ijindlc}’ et Hutton t- 

Scliimpcr domic la diagnose siii\ante : — “Folia pinnatisecta, ]>innis erccto- 
patentil)us, c ba^i ^al(lc angnsia flabelHformibus (unde nomen), longitudina- 
litcr dabcllaiiin plicatis, minus profunde pinnatisectis, vel margine 

lobatis sen crciialis ; nervis pluries dichotomis, erecto-radiantibus. Vernatio 
folioruni verticaliter involuta (See. Eiehwald)/^ 

Le vegetal decrit dans ce travail i outre done bien dans le genre Psygmo^ 
lihyllum, 

Quelgues considtrations shv les caraeferes morphologiqnes externes dv 
Psygmophylluin Gilkineti, sp. n. 

De Include | alcontologique qui precede, on pent conclure que iMnteret quo 
presente P, K'.-ide en trois points : — 

En ce qu'il uppartient au genre Psygmo}>hyUumy dont on connait tres 
pen do cliose ; 

(2*') En ce qifil possede un axe ligneux vigoureux et ramitic ; 

(W) En ce qidil pruvient (Pun gisement nettement situc a la base du 
Dfnouien moyen. 

Iteprciions cliacun d(‘ ces points et voyons avec plus dtHail la portee de 
cliacun d’eax : — 

(]) Le genre Psygntophylhon e>t des plu> artificiel ; rarement rencontre 
dans les roches sedimentaires, les quelques specimens trouves ne sont connus 
que par des ennu’ointes. Gn ignore tout do leur structure anatomique et de 
leurs organes reproducteui>. Le poit ineme de ces vegetaux est incertain : 
Representent-ils d(^s plantes herbacces, atteignent-ils la taille des plantes 
suffrutescontes ou mcme arborescentes ? Si inal connu que la po^ition 
systGnatique du genre est des plus incertaine la decouverto d^ecbantillons 

♦ Scliiinpor (1870), vol. ii, p. 19L^ 

t Lindley et Hutton (1831), pp. 89~U0. 

\ Arber, dans ‘K)n PsytjmophyUum majus^ sp. n., from the Lower Carboniferous of 
Newfoundland,” etc., cite p. 404 diff^rentes opinions ^mises par des auteurs ayant d6crit d(‘& 
Psyymophyllum. Certains les clusscnt parini les Dalmiers j d’autrea, entre les Giiikgoales 
et les CycadimSes ; d’autres encore, parmi les Fougeres, les Gymnospermes, les Giiikgoales, les 
Cycad^es. Devaut une telle divergeaiice de vues et rimpossibilitc? raomentan^e de trauclier 
la question, Arber propose, par raison de prudence, de ranger les Psyymophyllum sous le uom 
de Paleophyllales (Pw/ffiosssancien, =feuille). Cette terminologie a siir les autres 

ravnntage de n*impliquer aucune relation des classes de vC^g(Staux bien tUablies avec les 
Psyymophyllum y qui ne pr^senteut avec elles que des aifiiiit^s enc(i>re trop hypoib(5tiqueSi 
J’adopte dans ce travail les vues d’ Arber. 
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nouveaux de Psygmophyllum constifcue done nne heureiise trouvaille, per- 
mettant d’esperer un noiivel apport do donnees susceptibles de faire cesser 
quelques-unes des nombreuses incertitudes qui entourent ces vegetaux. 

(2) La diagnose dii genre Psygmophyllum iHablie par Schimper, au temps 
oil on les rangeait parmi les Cycadinees, ne cadrant plus, par omission de 
certains caractcros avec les nouveaux specimens trouves, Arber dans son 
int^ressant travail snr F, majus, propose de corriger comme suite cefcle 
diagnose : — 

“ Leaves large, flabellate or cuneiform, arranged spirally on an axis, 
sheathing at the base, which is fairly broad and not contracted to a slender 
petiole. Apex broad, rounded or truncated, entire or toothed, or broadly 
lobed or slightly divided into broad palmate lobes. Nerves radiating from 
the base with frequent dichotomy throughout the lamina, and not converging 
above. 

^'‘Distribution in Time. Upper Devonian to Permian.” 

Et Arber omot d’introduire dans sa diagnose un caractere nouveau et 
important que presente F. Kidsioni 8ew., dont il parle cependant dans son 
travail. P. Kidstoni possede fairly stout axis.” Or, la presence d’unaxe 
ligneux vigoureux, long de 34 cm. et de feuilles non engainantes, confere a 
cette espece un port du vegiHal suffrutescent ou memo arborescent aii cas oii 
le fossile serait un fragment de fronde plus coinplexe. (-es caractcres 
distinguent suffisamnient, il me semble, F. Kidstoni des Palseophyllales 
herbacees, a axe frele et etroitement engainc ]>ar les bases longuemeut 
decurrentes des feuilles (tels F, fl.ahellatum Lind, ei Hut. ; P. ohtusa Lesq.; 
? P. Kolderupi Nath.) pour meriter une mention dans la diagnose gchieraledu 
genre remanie par Arber. 

Il est 6videmment regrettable que M. Reward t n^ait ]>as attire davantage 
Pattention sur la presence dhin axe ligneux important chez P. Kidstoni et 
n^ait pas donne une description plus detaillee de ses caractcres. Mais, 
maintenant que la decouverte duP. Gilkineti^ avec son axe ligneux vigoureux 
et ramifie et ses feuilles longuement petiolees, non engainantes, vient souligner 
Pexistenco de types a port suffrutescent ou arborescent chez certaines especes 
du genre Psygmophyllum, il est necessaire de meniionner ces caracteres 
dans la diagnose du genre. Aussi, je propose de transformer comme suit 
la diagnose (^tablie par Arber : — 

Leaves large, flabellate or cuneiform, sheathing or not at the hast, 
arranged spirally on a slender axis, sometimes fairly stout and ramified. Base 
of the lamina sometimes fairly broad and not contracted to a slender petiole, 
sometimes suddenly contracted to a long and thin petiole. Apex broad, 
rounded or truncated, entire or toothed, or slightly lobed. Nerves radiating 

♦ Arber (1912), p. 397. 
t Seward (1903), p. 95. 
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from the base with frequent dicliotomy throughout the lamina and not con- 
verging above.” 

Distnhuiion in Time, ? Lower Devonian to Permian 

Do ce (|iii precede, il ne faudrait pas coiiclure cependant que P. Gilkineti 
peut se confoiidre avec P, Kidstoni, Si ces deux especes possedent, Tune 
comrne Tautre, un axe ligneux important et des feuilles non engainantes, 
los feuilles longuement petiolees et a limbe flabelliformo du P, Gilkineti 
different grandoment des feuilles cunciforines du P, Kidstoni, Chez celui-ci, 
le limbe, parfois ])rofondeinent divise en deux lobes, se termine en point© et 
s’attache direciement a I’axe sans })etiole. 

(J’est avec les feuilles dii P, majus (Arber) que P, Gilkineti presente le 
plus do resseinblance. La grandeur et la forme en tH entail du limbe do leurs 
feuilles sent fort analogues : — 

P. majus : longueur du limbe depassant 16 cm. 

largeur ,, „ 15 cm. 

P. Gilkineti : longueur du limbe de 10 ii 14 cm. 

largeur „ „ de 10 a 15 cm. 

La nervation des feuilles de 1*, majus est d^iiie nettete remarquable ; celle 
tie P. Gilkineti, coinme nous Pavons dejk signah'*, est, de par la nature de la 
roche, diffuse ; toutefois il semble qu\dle suit plus dense que celle presentee 
par les feuilles du Psf/i/moph^Uum de Terre Neuve. 

Enfin, P. Gilkiiieii, par son l>ort, son axe ligneux ramitle et ses feuilles 
petiolees non engainantes, differ© grandeinent des Pal 0 eo})hy Hales herbacees, 
tels que P. Jlahellatum <*l l\ ohtusa, ainsi que des petites especes comme 
P. Kolderupi, 

(3) J’ai deja signale dans la distribution stratigraphique et geographitju© 
du genre Psygmophyllum (p. 4) Tinleret qiPoffre la presence certaine 
iVun Psygmophyllum a port suffrutescent ou peut-etre arborescent a la base 
du Devonien inoyen. Le specimen signale par Nathorst dans le Devonien 
infcTieurt de Spilzburg est ties hypothetique et celui du UtWonien moyen 
de Norvege (i^ Kolderupi) ap[»artient a une espece de petite tsiille dont les 
feuilles atteignent ii peine 15 ii 30 milliinctres de large. 

Le seul Psygmophyllum presentant un port analogue a celui de P. Gilkineti, 
le P, Kidstoni (Sew.), provient d^un dtage ties superieur ; le Permo-Carboni- 
ferien de HAfrique du Sud. JusquMci il eut ete permis de considerer 
P. Kidstoni comme un type tres iSvolue, descendant directement des Palseo- 
phyllales herbacees situees dans des etages geologiques inferieures. Mais la 

* F euillee grandes, flabelliformee ou cundiformes, engainantes ou non, dispos^^es en spirale 
autour d*un axe gr61e, parfois aussi vigoureux et ramifid. Base du limbe plutdt large, 
d^pourvue de vrai pdtiole ou brusquement contract^e et continu^e par un pdtiole long et 
mince. Apex large, arrondi ou tronqu^, entier (?) dentel^. ou laigement mais peu profond^- 
ment lob6. Nervures s'irradiant de la base du limbe, non convei^eantes au sommet et 
oftraut de fiM^quentes dichotomies. 

Repartition stratigraphique: Ddvonien infdrieur au Permieu. 

t Arber (1912), p. 66. 
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presence du I\ GUkiueti si vigoureux, a un niveau aiissi bas qiie le Devonien 
moyen, henrte eette manierc de voir et fait saisir combien plus complexe est 
la question de revolution de ces veg(Haux. On se trouve en presence d^un 
PsygmophylUan de la base du Devonien moyen, qui, par les caract^?res de son 
axe rainifie et do ses t‘cuill<‘s longueineni petiolees, est plus evolue qu^un 
Psygmophyllum du Pernio-Carbouifere. Si decoiicertantes que puissent 
paraitre ces constatations, il ne faut pas oublier que les sj)eciniens ctudies iie 
sont que fraginentaires. Peut-etre, run d’eux represente-t-il une portion de 
vegetal suffrutescent (par ex., l\ Gilkineti), I’autre une extreniited^un I'ameau 
de plante arborescente (P. Kidsloni), Dansce cas, rabime apparent existant 
entre ces deux cspeces disparaitrait, et I’on serait ainene k rechercher la 
souclie iiiitiale de ces deux especes parini les Palteoplijllalos de petite taille 
ayant vecu pendant le Devonien inferieur ou plus tot encore, et qui nous sont 
jusqu^a present inconnues. 

Quoiqu^il en soit, la decouverto du P. Gilkineti est aii point de vue de 
revolution du regne vegetal des plus interessante. Nos connaissances en 
plantes arborescenies et suffrutescentes relevces dans des terrains aussi 
anciens sont jusqu’ici plutot reduites. Elies se bornent aux Palaopitys 
Milleri, Aneurophyton (/ermanicum, Calumophyton prinvvvum. Si les decou- 
vertes et les reclierclies futures prouvent, comnie le pensent beaucouj) de 
palfcontologues que les Pahcophyllales sont des Proto-Oingkoales a 
graines, I'existence d’une Gymnosperjne primitive tcdle que P. Gilkineti 
placera leur apparition a un niveau sensiblement plus bas que celui qui leur 
est generalement attribuc jusquMci, c’esl a dire le Devonien superieur ou lo 
Carboniferien. 

Et, si I’on admet, an contraire, qu’un jour PsygmophyUam se re\cIeront 
appartenir par leur fructification aux Crytoganies vasculaires, le j)robleine 
n'en sera ])as moins intcuessant ; on pourra les considcrer alors coiiime les 
ancetres probables des Coniferes si ubondants dans le Secoiidaire. 

(Jonclusions gendrale^. 

Par S. Leclercq et M. Bellikre. 

En conclusion de nos observations, nous donnons du PsygnxophjUani 
Gilkineti la diagnose suivante: — 

Vegetal arborescent oa tout an mains suffrutescent. Axe ligneu.i\ ?lisse, 
ramijie^ garni de feuilles nomln^euses^ disiantes, non engainantes, disposies en 
spirale. Feuilles grandes^ eoriaces et longuement petiolees, Limbe flabelli^ 
forme^ de 10 a 14 cm. de longueur et de d 15 cm, de largeur, large d 
Capex qu^d la base oh il se r^trecit hrusquement ; herds lateraux niguliers ; apex 
arrondi^ entier ou largement mais peu profondement lobe. Nervation 
netted ; nervures parallUes sHrradiant de la base du limbe au sommet par de 
CO frSquentes dichotomies. 

• Arber (1912), p. 404. 

t Par suite de la nature gr^seuse et grenue de la roche. 
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Limhe jirolongS par un pseiulo’-j^etiole long de 20 a 33 cm, amincissant de 
la base da limhe a son point d'insertion sur Vaxe, Angle d' insertion vainant 
suivant la position desfenilles sur Vaxe, Nervures parallUes, fines^ continuant 
celles du limhe. 

Position stratigrapliiqiie : DtWonien inoyen a facies Old Red Sandstone 
(Couvinien? de Malonno, Province de Namur, Belgique). 

E(duintillon type No. ]43r»() des collections de Paleontologie vegetale de 
PUniversite de Liege. 

Nous dedions cette nouvolle espece a notre savant et regrette maitre, 
Alf. Uilkinetj en meinoire de ses beaux travaux de paleontologie vegetale. 
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EXPLICATION DES PLANCHES. 

Ues photographies, .^anf la PI. 3. fig. 3, prise dans la cavriero par M. Bdlliere, out 
fades par M. Louis Julin, chef de travaux a ITJuiversite de Liege. Je lui adrease ici tons mes 
remerciments. 

Plan CHE 1. 

Fig. 1. Psygmophyllum Giikinetiy sp. n. Axe ligiieux principal (A) ramifie en deux axes 
secondaires {fi et ^') gnrnis de 10 feuilles, dont on ne voit sur cette figure que les 
petioles, la photographie ne montrant qu’une parlie de I’^chantillon. J grandeur 
naturelle. 

A. Axe principal portaiit les qiiatre feuilles, 1 n, 2 a, 3 «, 4 a. 

/3. Axe secondaire droit portant huit feuilles, 5^, 6 6, 7^, 8 A, 96, 10 J, 11 6, 12 A. 
/3'. Axe secondaire gauche garni de quatre feuilles, 17 b\ 186', 206', 21 h\ 
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Fig. 2. Qroupe isol^ de trois feuilles presque completes, montrant trois petioles parall^les 
et trois limbes fortement iinbriqu^s les uns sur les autres. Un pou moins de 
^ grandeur naturelle. 


Planche 2. 

Reconstitution en demi grandeur des axes feuilles du Psygmophylluni Gilkineti^ sp. n. 

Les traits noirs pleins donnent le di^tail de r^chantillon tel qii’il apparait sur la rocbe 
encaissante. Les traits rouges repr^^sentent la contre-empreinte de I’axe secontiaire gauche 
superpose au positif. Ils montrent, de fa^on indiscu table, la ramification a peine esquissee 
sur Pempreinte, ainsi que la juxtaposition des feuilles 206' et 21 6' de la empreinto et de la 
contre-empreinte. 

A. Axe principal. 

(i. Axe secondaire droit. 

Axe secondaire gauche niduit h un fragment x>rolonge vers I’axe principal par 
son extreme bord gauche. 

Feuilles de Taxe principal : 1 ^7, 2 3 4 a, 

Feuilles de I’axe secondaire droit: 36, (>6, 7 6, 86, 96, 106, 11 6, 12 6, Y 13 6. 

Feuilles de I’axe secondaire gauche: 14 6', ?16 6', 10 6', 17 6', 18 6', 19 6', 20 6'; 
(empreinte et contre-eiupreiiite) 216', 226'. 

Les traits pleins donnent les limites exactes de ce qui apparait sur la roohe. 

Les traits hachurds indiquent les parties bris«^es de riSchantillon. 

Les traits iuterrompus repr^sentent la restitution probable des parties de l\k*hantillon 
enlev^es par les Eclats de la rocbe. 


Planche 3. 

Fig. 3. Vue d’ensemble du Psyymophyllum GUhineti, sp. n., prise daivs la carriere meme. 

Les axes et les feuilles longueinent p^tiol^es sont bien visibles. Environ grandeur 
naturelle. 

A. Axe principal. 

Axe secondaire droit. 

/3'. Axe secondaire gauche. 

F 2«. Feuille dont le pdtiole a servi a la reconstituthni de la fig. 2 du toxto. 

F 56. Feuille dont le limbe a servi a la reconstitution de la feuille hypoth^tique 
fig. 2 du texte. 

4. Limbe presque enti6rement conservtl de la feuille 66. L’apex est l^gerement mais 
peu profond6ment lob6. La nervation est fine et tres dense. J grandeur naturelle. 

6. Large limbe dont I’apex manque ; la base se r6tr6cit brusquement et se continue par 
le petiole. Un peu moins de J grandeur naturelle. 

6. Contre-empreinte d'un fragment de Taxe secondaire gauche, montrant une portion do 
I’axe garni de 7 feuilles. Represents par les traits rouges dans la reconstitution 
de la PL 2. Environ I grandeur naturelle. 
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The South African Iridaceas of Thunberg’s Horbariuin. 

By N. E. Brown, A.L.S. 

[Kead 17th November, 1927.] 

Carl Pehr Thunbercj ^vas horn in 1743, and in due course became a pupil 
of Linne, and afterwards Professor of Botany at [Jpsala. He made voyages 
to South Africa, Java, and Japan, and after his return published an account 
of his travels and described the plants he ha<l collected. He sailed from 
Europe on Dec. 30, 1771, and landed at Capo Town on April 17, 1772, the 
journey occupying fifteen weeks, in contrast with the three weeks it now 
takes to accomplish. 

Thiinherg stayed in South Africa nearly three years, and sailed to Java 
on March 2, 177o. During his stay in South Africa he made three 
extensive journeys into various parts of it, and in two of them was accom- 
jjunied by Francis Masson, who was sent to collect living plants for the 
lloyal Botanic Gardens at Kew, and who lirst introduced many of the South 
African plants tliut now adorn our gardens and greenhouses. 

Tliunborg sent or brought back from the Cape a large collection of dried 
plants which he luid discovered, and descrii>ed them in numerous separate 
pamphlets and in his ‘Prodromic Plantarum Capensium ’ and ‘Flora 
Capeusis." Many were de'<crif)ed also hy the younger Lining 

This tine colIe(*tion, consisting of well-dried specimens, is now preserved in 
the Botanic (Jarden at Upsala, and I am indebted to Prof. Juel and his 
predecessors for the privilege of being able to examine various portions of it. 
The collection forms the basis of our knowledge of South African plants, 
and it is necessary to consult it when accurate determinations of any South 
African group of plants have to he made. Having been asked to work out 
tlie Iridaceje for Dr. Burtt Davy’s ‘Flora of the Transvaal,’ I considered it 
nece.ssary to examine Thunberg^s types of the species he had described, some 
of which are stated hy Baker in the ^ Flora Capensis^ to grow in the 
Transvaal. As Thunberg was never nearer than about 400 miles from that 
region — for he only travelled eastwards through the coastal and subcoastal 
Divisions, and north and north-westward as fur as the Doom Kivor and the 
Roggeveld in Calvinia Division, — and as the Transvaal has quite a different 
flora from that of the parts where Thunberg travelled, I much doubted the 
correctness of some of tlie determinations. 

My examination of Thunberg^s types justified my suspicion, and the result 
of that examination is recorded in the following account of them. I have 
redescribed some of the species, and have restored and re-characterised the 
genera Dietes and Tielixyra proposed by Salisbury, which have not hitherto 
been acknowledged, although clearly distinct from Morea and Iris, under 
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which they have been placed. I would also draw attention to the fact that 
although most of tlie ground over which Thunberg collected has been 
traversed by several (and in some parts by niany) collectors, there are many 
species in Thiinberg^s Herbarium that appear not to have been rediscovered 
during the 152 years that have elapsed since he collected them. 

As an instance of the rarity of some South African plants, I may 
mention that Dr. John Muir, of Riversdale, informs me that he discovered 
a species of Mesemhryanthemum at a locality within sight of his house, but 
has never been able to find it again. Many years ago a collector informed 
me that when he visited Dr. Atherstone (at that time a resident at Grahams- 
town), the doctor told him that in the previous year (about 1860) not far 
from his house he saw a bulb in flower in abundance which he had never 
seen previously during the many ^^ears he had lived there, and although he 
took the collector to the spot where it grew tliey failed to find it. 

As a few of Thunberg^s species are still unknown, or at least are not 
represented in the Kew Herbarium, it is unfortunate that Thunberg did 
not indicate the localities where he gathered the specimens, for, as a rule, 
no locality is marked on the sheets in his herbarium. On the buck of each 
sheet the words “c Cap, hon<e spei, Thunberg” are written, but very 
rarely is the exact locality given. As localities are often mentioned by 
Thunberg in his ‘Flora Oapensis,^ ho must have kept some separate' record 
of them. 

While examining Thunberg^s specimens it became evident — as had been 
noticed to be the case in other orders in his herbarium — that the types 
of the very numerous species described in Linnets ‘ Supjdementum Plant- 
arum ’ (1781), with Thunberg cited as the collector, must have been in 
Thunberg’s Herbarium, for there are no specimens of most of them in the 
Linnean Herbarium. There are, however, in the Linnean {Society’s Smithian 
Herbarium, with which the younger Linne’s Herbarium is incorporated, 
some specimens received from Thunberg in 1791, ten years after the names 
were published. As the specific names published by the younger Linnc and 
those published by Thunberg for the same plant are identical, except in a 
few instances, it would seem that Thunberg lent Lis specimens to Linne 
for description. In a few cases, as for instance on the sheets of Monrn * 
flexuosa^ the name is written in what appears to me to be the handwriting 
of Linnaeus. So, in all cases whore no specimen received from Tliunberg 
prior to 1781 is in the Linnean or Smithian Herbaria, Thunberg’s specimen 
must be accepted as the type of the species, as indicated in the following pages. 

The sheets on which the specimens are mounted are marked under each 
species either with Greek letters, a, )3, 7, 8, &e., or with consecutive 
numbers. Often, however, the different sheets under one name contain 

♦ Concerning the correct spelling of this name (which should be Moreal), see below 
^nder JrU trUtk, 
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(liflEerent species, and it is not always sheet a or sheet 1 that can be accepted 
as the type-specimen of the species. In such a case the type-specimen 
must be the one that best fits the description. 

Witli reference to the new combinations of names in the following 
enumeration, it may be of interest to mention t^vo works that are probably 
unknown to South African l>otanists as a source of such name-changes. 
These are : — 

(1) Aschkrson and GuAwnNER. Synopsis der Mitteleuropaischen Florn, vols. i-vi (1890- 

19J0). 

(2) Dhuor, G. V, Second Supplement to Botanical Society and Excliangre Club Report 

for 1910 (July 1917). 

Each of those books contains numerous changes of nomenclature for plants 
from all parts of the world. 

In the following (‘nunieralion the g(*nera and species are all arranged in 
alphabetical order, and the comparisons made aro noted in Kow Herbarium. 

ANTUOLYZA L. 

A. yETHiuPiCA Tliunb. Prodr. 7 (1791). Three sheets: — 

a is Acidanthera tubulosa Baker. It is not an Anfliol^za and not 
like A. jdlcata I'lumb.'^ as named by Ivlatt. 

/d. Antholyza reseml)Iing A, cofra, but lias less acute bracts. 

7 . Antholyza caffra Ker. ex Baker. 

A. CUNONIA Thunb. Prodr. 7 (1794). One sheet. 

This is Antholyza cunonia L. 

A. IMMAROINATA Thunb. MS. Never published by Tliiinberg, but described 
as a variety of A. cethiopica L. by Baker in FI. Cap. vi, 167. Two 
sheets ; — 

a. This has a stout branching inflorescence, and the much curved stout 
upper part of tlie perianth-tube is not truncate at its ba^e, but 
narrow’s into the slender portion, just as dried flowers of 
A. preealta Redoiile commonly do. I believe Thunborg's speci- 
men to be a vigorous examjde of A. praealta Redoute. 

It is certainly not Anisantlins splendens Sweet, as named by 
Klatt, nor Antholyza cethiopica L., as named by Baker. 

;d. Antholyza immarginata Thunb. ex Ihiker. 

A. cethiopica var. inmmrginata Baker. 

A. LUCIDOR Thunb. Prodr. 7 (1794). One sheet. 

Is Antholyza Incidor Linn. f. and matches the Linnean type. 

A. MARGIKATA Thunb. in Mus. Nat. Upsal. Append, xxii, 27 (1814), 
name only. One sheet. 

It is Wataonin angnzta Ker, not Antholyza cethiopica Gawd., as named 

by Klatt. 

WNK. JOURN.~BOTA»Y, YOU, XLVIU. 


C 
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A. NERVOSA Thnnb. Prodr. 7 (1794). One sheet, the type of this species. 

A. PLTCATA Thunb. Prodr. 7 (1794). Two sheets. 

Both are Babiana Thunbergii Ker, and are identical with the type of 
Antliolyza plicata Linn. f. (1781). The specific name was changed by Ker, 
because he had used the still earlier name of Ixia plicaia L. (1756) = 
Gladiolus pliratus L. (1762) for another species of Bahiana. 

A. lUNOENS Thunb. Prodr. 7 (1794). One sheet. 

This is Babiana rin^ens Ker, and matches the type of Antliolyza 
ringens L. (1753). 

A. SPATHACEA Thunb. in Mus. Nat. Upsal. Append, xxii, 27 (1814)^ name 
only. 

This is Watsoina Pillausli L. Bolus, according to a label placed on the 
sheet by Mrs. Bolus. It differs, however, from TP. Pillansn by the leaves 
being more erect, more closely pressed to and parallel with the stem : they 
are apparently narrower than those in TT\ Pillausii and reacdi up to the base 
of the spike, without the long internodes between them that Pillausii 
has, there being four leaves on the six inches length of stem below the lowest 
bract of the spike. The bracts are also more acute than those of IP. Pillausii, 
Otherwise the specimen is like that species ; I do not exactly match it wdth 
any specimen at Kew. 


GALAXTA Thunb. 

G. GRAMiNEA Thunb. Nov. Gen. PI. 51, with fig. (1782). Two sheets : — 
a. This is the same as the blue-flowered form of Galaxia ovata Thunb. 
It is not G, graminea Thunb. 

/S. Galaxia fugacissima Druce. This is the plant actually figured 
by Thun berg as G, graminea and therefore must be taken as 
the type of this species. Lvia fugacissima Linn. f. (1781). 

G. OVATA Thunb. Nov. Gen. PI. pt. 1, p. 51, with fig. (1782), 

Two sheets, of which that marked Galaxia ovata: lutea^^ should be 
taken as the type of the species and us being Galaxia ovata Thunb. & 
Andrews, Bot. Rep. t. 94. G, obtusa Salisb. Lvia galaxia Linn. f. 
(1781). 

The blue-flowered specimens on the other sheet, marked Galaxia ovata : 
ecemlea,’^ belong to a different species and may possibly be G. veraicolor 
Salisb. as named by Klatt. 

As no type of Lvia galaxia Linn. f. and Ixia fugacissima exists in the 
Linnean Herbarium, they were doubtless (as in most other cases) described 
from specimens in Thunberg’s Herbarium. 



IRIDAOE^ OF THUNBERG’s HERBARIUM. 


19 


GLADIOLUS L. 

G. ALATUs Thunb. Diss. Glad. 16 (1784). 

One sbeefc=G. alatus L. (1760). 

G. ALOPECUROIDES Tliuiib. Diss. Glad. 15 (1784). Three sheets : — 
ee is Micranthus alopecuroides Eckl. (t. e., it agrees with Ecklon 9, 
so named by Ecklon), and matches the ^vpe of Gladiolus 
alopecuroides L. (1756). It is not AL plantagineus^ as named by 
Klatt. 

yS is Micranthua plantagineua Eckl., not M. fistulosus^ as named by 
Khitt. 

The third sheet is not lettered and contains leaves only, which belong 

to Micranthus fistulosus Eckl. 

G. ANCEPS Thunb. Diss. Glad. 17, t. 2 (1784). One sheet. 

Two very dislinct species have been confused by Baker under this name, 
of which the following is the true synonymy: — 

In the Jjinnean Herbarium there are three sheets named Gladiolus ayiceps 
by Linn. f. tJf the-^e, '^hoct 19, bearing S[)arrnlann^s number 112, contains 
the only specimen that agrec^^ with the dc>cripiioii in having undulated or 
crisped edges* to the leaves and st(Mn, and therefore must be aec(‘]>ted as the 
type ; it is identical with the t\ pe-specinien of G. anceps Thunb. The other 
two specimens in the Linn<*an Herbarium belong to Lapeyrousia Fabricii. 
Therefore G. ayteeps Linn. f. and of Tlinnbcrg is : — 

Lapeyrousia anceps Baker, Hand. Irid. 172 (1892), to description 
and including var. aruleata^ not of Ker I Gladiolus anreps Linn. f. vSiip]d. 
94 (1781), and Tliiinh. Diss. (ilad 17, t. 2 (1781). Gladiolus deoflctdatus 
Lam. Encycl. ii, 728 (1786). Gveida ancegs S[)reng. Syst. i, 147 (1825). 
Lapepronsia andeata Sweet, Hort. Brit. ed. 1, 596 (1827). Ptofvuusia 
aculeata Sweet, Brit. FI. Gard. ser. 2, t. 59 (1828). Lapeyrousia serrulata 
Schlecliter in dourn. of Bot. 1897, 452. 

This is the plant with two-eviged stems more or less denticulate along the 
edges, crisped edges to the leaver, and long-tuhed pale lilac-tint<‘d flowers 
with purple spots on the lower segments. The following specimens are 
typical: — AlacOwan^ Herb. Anstr. Afr. 1972, from Pakbiiis Mountain in 
Clanwilliam Division ! Piqnetberg, Vrdgel and /?V///<er 161 7, without precise 
locality, and including all those quoted by Baker in FI. Cap. vi, 94, except 
that of BurchelL 

Probably Lapeyrousia compressa Poiirret in Mfhn. Acad. Toul. iii, 80, t. (> 
(1788), is only a form of this species with short-tubed flowers. Pourret/s 
figure agrees with L. anceps as to tho stem, leaves, and bracts, but be 
figures the tube of the perianth as being only about one inch (instead of 
1^-2^ inches) long, and describes the tube as generally the length of the 

c2 
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outer bracts,” and the flowers as pale blue or bluish white, marked with 
longitudinal lines of darker blue that do not extend to the edges of the 
segments. He slates that it was sent from Mauritius by Commerson. 

The plant which Ker named Lapeijrouiia anceps is quite distinct from the 
above, and was founded u[)on Gladiolus anceps Jacq., not of Linn, f. As it 
has not been otherwise named, I propose the following name for it ; — 

Lapesrrousia Jacquinii N. E. Brit., nom. nov. L. anceps Ker in Konig 
& Sims, Ann. i. t. 238 (1804) ; Sweet, Brit. FI. Gard. ser. 1, t. 143 (1838). 
Gladiolus anceps Jacq. Coll, iv, 163 (1790), and Ic. liar. t. 269, not of 
Thunberg, as Jacquin wrongly supposed it to be. 

This species differs from L. anceps by the edges of its stem being usually 
without teeth, leaves not or but slightly crisped at the edges, and the flowers 
very much smaller and of a dark purple or violet-purple colour, with 
segments less than half an inch long. The following specimens belong to 
it : — MacOwan 2469, from Lion Mountain!; Schlechter 8340, from Wind 
Hoek!; Stephens 7093, f?'om near Warm Bath, at the foot of Oliphants 
Biver Mountains ! ; the specimen collected by Burchell, quoted under 
L, anceps by Baker! This specimen bears no number or other indication 
of locality and is probably from plants cultivated by Burchell, since it is 
labelled Lapeyrousia^^iii. Mag.” 

G. ANGUSTUS Thunb. Diss. Glad. 19 (1784). One sheet. 

This is Gladiolus vinulus Klatt==l/ucOu’an, Herb. Norm. 287 I It is 
not G, angustus L. nor G. fa sciatns Roem. & Schult., as named by Klatl. 

G. BicoLOR Thunb. Diss. Glad. 16, t. 2 (1784). Two sheets. 

Both sheets contain specimens of Synnotia bicolor Sweet. 

G. BRACTEATUS Thunb. Prodr. 186 (1800), and in Naturhist. Selsk. 
Kbbenh, 1810, 12, t. 3. Two sheets. 

Both are La3rpeyrou8ia fissifolia Ker. 

G. BREViFOLius Thunb. Prodr. 184 (1800). Two sheets. 

Both appear to be.G. brevifoliu* Jacq. (1790). 

G. BULLATUS Thunb. MS. in Herb, (not in Diss. Glad. 12 (1784), as 
quoted by Prof. Juel). One sheet. 

This is G. apathaceuB Pappe !, not O. inflatus Thunb. as named by Klatt. 

G. COMMUNIS Thunb. Diss, Glad. 13 (1784). One sheet marked 5. 
This is G. aegetum Ker, and the locality “ e Cap. b. spei ” is probably wrong. 

G. COBDATU8 Thunb. Prodr. 185 (1800), One sheet. 

This is not Q. angustus L. as named by Klatt and by Baker. Nor is it 
G. trimaculaius Lam., which is not the same as G. angustus L., under which 
species Baker has placed it. I do not match Thunberg’s plant with any 
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specimen in the Kew Herbarium, and therefore retain Thunberg’s name. 
The following is a brief description of it : — 

G* cordatuB Thunb. Plant 8-14 inches high, glabrous. Leaves 3-4 to 
a stem, the lower 9-14 inches long, 1^-2^ lines broad, overtopping the 
flowers, the others gradually smaller, linear, acute, somewhat thin. Stem 
simple, 1-5-flowered, very zigzag on tlie flow^ering part. Flowers 8-9 lines 
apart. Bracts 15-22 lines long, vary acute, apparently purjdish. Perianth- 
tube 15-16 lines long and exserted 5-6 lines beyond the bracts, slightly 
curved ; segments 14-15 lines long, 4-5 lines broad, oblong-lanceolate, 
subacuie, pinkish white, the lower having an obcordute mark (with the notch 
directed tov\ards the apex of the segments) outlined apparently in purple or 
some dark red colour. 

South Africa, without precise locality, Thunbergl 

a. CRTSPrs Thunb. Diss. Glad. 10, t. 1 (1784). One sheet. 

This is Tritonia criapa Ker, and agrees with the tvpe of (rladioIuA 
rrisjnn Linn. f. (1781). 

(j. DicaoTOMrs Thunb. Diss. Glad. 10 (1784). One sheet. 

This is not filadiolKs penneahilis He la Hoche, as Baker states, but is 

Romulea dichotoma Baker ! 

G. ELONGATiTs Thufib. Prodr. 185 (1800). One sheet. 

This is not at all like (7. ymcilh Jacq., under which liaker has placed it, 
nor yet like (7. si rictus {lufalinus) Jacq., as Klatt has named it upon the 
sheet. I do not lind any specimen that agrees with it in the Kew Ilerhariiim. 
It is evidently nearly allied to (r. permeabilis De la Roche, hnt differs by its 
leaves being more terete, with the low'er as long as or overtopping the 
flower-sj)ike. The flower,') are stated by Thunberg to be greenish, and one 
still seems to have a diiig}^ green tinge upon it. The flowers, however, 
including tlio tube, are 9-11 lines long, not half an inch long as Thunberg 
states, unless lie meant the segments only, not including the tube. The name 
O# elongatus Thunb. must therefore be retained. 

South Africa, wdthout precise locality, Thunbertj ! 

G. EQUiTANs Thunb. Prodr. 186 (1800), and in Naturliist. Selsk. Kobenh. 
1810, 11, t. 2. One sheet. 

This is G* e^ttitans Thunb. (1800). (7. luiuiuquensis Ker (1802). It is 

perfectly distinct from G . alatus L. 

G. EXSOAPUS Thunb. Prodr. 184 (1800), and in Naturhist. Selsk. Kobenh. 
1810, 3, t. 1. Two sheets, both containing the same plant. 

This is Acidantkera exscapa Baker (1876), not A. lidmlosa Baker, 
which was founded upon Arm tubtdosa Houttuyii, ‘Handleiding,^ xii. 36, 
t. 78. fig. 2, and has smaller flowers than A, exscapa^ with the perianth- 
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segments about 9 lines long and stated to be rosy, tinted with red, and 
the tube scarcely longer than the bracts. A, exscapa has the perianth- 
segments 12-15 lines long and apparently white or pinkish, and the tube 
much (often an inch) loiigcu* than the bracts. 

G. Fabuicii Thunb. Prodr. 186 (1800). One sheet. 

This is Lapeyrousia Fabricii Ker. 

G. falcatus Thunb. Diss, Glad. 10, t. 1 (1784). One sheet. 

This is Liapeyrousia falcata Ker in Konig & Sims, Ann, Bot. i, 238 
(1804, not 1805 as stated in ‘ Index Kewensis Gladiolus falcatus Linn. f. 
It is identical with Lapcyronsia Pappei Baker (1892) !, which must now rank 
as a synonym. Both the names G. falcatus and L./alcaia are omitted by 
Baker from his ‘ Handbook of the Iridese ' and the ‘ Flora (-apensis.’ Thnn- 
berg’s specimen must be accepted as the type of this species, as there is no 
specimen of this single falcate-leaved })lant collected by Thunberg in the 
Linnean Herbarium, but a specimen exists there of the many- and straight- 
leaved Lapeyrousia funcea^ wrongly named G, falcatus 

G. FLEXUOSUS Thunb. Diss. Glad. 9, t. 1 (1784). One sheet. 

It is identical with the type of G* tiexuosns Linn, f., ami equals 
Acidanthera flexuosa Baker. As the perianth is irregular, I do not 
understand why it is not a true Gladiolus. There is no specimen like it in 
the Kew Herbarium. 

G. GLUMACEUS Thunb. Prodr. 186 (1800). One sheet. 

This equals Watsonia marginata Ker, according to Baker, and ma} bo 
that species, but it is not IT. iridi folia 8weet, as named by Klatt. 

G. GRACILIS Thunb. Prodr. 185 (1800). One sheet. 

This is G. gracilis Jacq. (1790). 

G. GRAMINEUS Tliunb. Diss. Glad. 22 (1784). Two sheets, both Mela- 
sphserula graminea Ker. Thunberg^s specimens agree with the type of 
Gladiolus gramiuens Linn, f. (1781). 

G. GRANDis Thunb. Prodr. 185 (1800). One sheet, the type of the species 

G. graudis Thunb. 

G. HASTATUS Thunb. Prodr. 185 (1800). One sheet. 

This is not at all like tlie plant with which it has been incorrectly identi- 
fied by Baker and described by him as G. hastatus, but is a distinct species 
which I cannot match with any specimen in the Kew Herbarium. It is 
much like G. inflatus Thunb. (not of Baker), but differs in having the 
lower middle segment marked with a hastate (yellow ?) spot outlined with 
dark red or purple. Thunberg^s specimen is the type of G. hastatus Thunb, 
G. hastata Baker in FI. Cap. vi, 140, is entirely different, and is a mixture 
of at least three species, according to the Kew material. 
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G. IKFLATUS Thunb. Prodr. 185 (1800). Two sheets, Ijotli 0« inflatus 
Thunb., synouyin G, Bolnsii Baker (1892) ! Upon comparing Thunberg^s 
type with the Kew material, I find that Baker has misidentified it ^^^th a 
different species incorrectly described as G* in flatus in his ‘Handbook of 
the Iridea? ’ and in the ' Flora (Japcnsis.’ The real G. inflatus he described 
as a new species under the name of . Bolusii, Therefore the nomen- 
clature of this species should stand ai> given above. I think tliat probably 
(r. lauheriianiis Schlochtci (1900) also should be added as a synonym of 
Or, inflatus Thunb., as it appears to be the same species but with rather 
smaller bracts. The above names refer to j)hints collected near Tulbagh 
and in the Cold Bokkeveld. Specimens collected on (^eiiadendal Mountain 
in Caledon Division (Galj/ni 4719) look very similar to G, iuflatus, but as 
the locality i.s so very different, and as Thunberg makes no mention of a 
‘'white diamond-shaped blotch with a brown border*' on the three lower 
segments of the flower, stated to be present on Gal]>iu’.> ])lant, T very much 
doubt if it is the same species. It may j)Ossibly belong to <V. lioyersii 
Baker, mentioned below. 

For the {)lant described l)y Baker as (j. in/iatus (excluding Thunberg's 
specimen and G. hullatus Thunb., quoted as a sn nonym) the name G. ornatus 
Klatt may be taken. It is identical with some specimens w'rongly jdaced 
umler G. /icistutus Thunb. by Baker, but whether it is i<lentical with 
f/. 1 huiibevyii Eckl. (placed as a synonym of G. hastatus by Baker) 1 am 
unable to say, as there is no typical specimen of that species at Kew. If 
it is, then the latter name, being the older, should be chosen. 

Js the plant from the summit of Table Mountain which Baker has tlescribed 
as (r, Vappei specifically distinct from G, ornatus Klatt, or is it only a 
mountain-form of that species with broader leaves than the type? Bolus 
3883 belongs to it. 

Included under (r. inflatus Baker in FI. Cap. vi, 147 (which, as above 
stated, must now be called G. ornatus Klatt) is a very distinct s[>ecies 
from Swellendam, Knysna, and Iliversdalo Divisions, which is identical with 
G, Rogersii Baker and with the plant wrongly identified and described by 
Baker as G, involutus Do la Koche. Airs. Bolus has uatned it (7, Bolusii 
var. Burchelli L. Bolus in Ann. Bolus Herb, ii, 101. It appears to me, 
how^ever, to bo totally different from G, injiaius Thunb. (G. Bolusii Baker) 
in its bracts and flowers. It should therefoie. take the name G« Rogersii 
Baker with synonyms G. involutus Baker in FI. Cap. vi, 147, not of De la 
Roche ; G, Bolusii var. Burcliellii L. Bolus in Ann. Bolus Herb, ii, 101. 
As it has already been fully described, a further description is unnecessary. 
The following specimens belong to it : — 

Knysna Division : Groene Vallei, Burchell 5631 (the tyj)e of G» Bolusii 
var. L. Bolus!). Woodlands, Ga//>m 4720 ! Swellendam Division: 

Tradouw Mountains, Drege ! near Voormans Bosch and Grootvaders Bosch, 
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Zeyher 3984 ! Riversdale Division : AlberHnia, Muir ! George Division ; 
near George, Prior ! The locality ^‘Cape Flats’’ for the type of O. liogersii 
is possibly an error ; it was collected in 1859 by the Rev. W. Moyle Rogers. 

G. ixioiDES Thiiiib. FI. Cap. 208 (1811). One sheet. 

This is Ixia paniculata De la Roche. 

G. JUNCEUS Tlmnb. Diss. Glad. 18 (1784). One sheet. 

This is Lapeyrousia juncea Pourr. = Gladiolus junceus Linn. f. (1781). 
Thiinberg’s specimen is the type of this species, as there is no specimen of 
it so named in the Linnean Herbarium. There exists, however, a specimen 
in the 8mith Herbarium sent by Thunberg in 1791, bearing the name 
''^Gladiolus junceus^'' in Thnnberg's handwriting. This is a species of 
Morea and identical with M, polyanthos sheet of Thunberg’s Herbarium. 
There in also a specimen of the real jiaiceus sent by Thunberg at the 
same time bearing the name “ Monea polytmthus,** so that evidently the labels 
of these twm specimens have been accidentally transposed. 

G. LACCATUS Thunb. Prodr. 186 (1800). One sheet, the type of 
G. laccatus Thunb., synonym G. villosus Ker (1827). Both Ker and 
Baker cite 6 . punieeus Lam. (1786) as a synonym of this, but from 
Lamarck’s description, which does not mention any pubescence, it does 
not appear to be the same species. Should it prove to be so, Lamarck’s 
name must take precedence. 

G. LiEVis Thunb. Prodr. 184 (1800). One sheet. 

This is G. tenellus Jacq., and not G, gracilis Jacq., under which Baker 
places it. The two species are easily distinguished. G. (enellus has the 
lower leaf overtopping the flower-spike and the flowers are light yellow with 
a purplish mid-line on the back of the segments. G. gracilis has the lower 
loaf shorter than the flower-spike and pale blue flow^ers. 

G. LAXUS Thunb. FI. Cap, ed. Schultes, 50 (1823). One sheet. 

This is only a weak specimen of Lapeyrousia crueata Baker, but, as 
Thunberg’s specific name is much the older, I propose to restore it and call 
the species Lapeyrousia laxa N. E, Br., comb. nov. Synonyms — Gladiolus 
laxus Thunb. (1823) ; Merisiostigma laxum A. Dietr. (1833) ; AnomatJieca 
cruenta Lindl. (1880) ; Lapeyrousia cruenta Baker (1892). 

G. LONGiFLORUs Thunb. Diss. Glad. 19 (1784). Two sheets. Both are 
the same plant and equal G. longiflorus Linn. f. (1781). As there is no 
specimen collected by Thunberg so named in the Linnean Herbarium, 
Thunberg’s specimens must be considered as the type. There are, however, 
specimens collected by Sparrman in the Linnean Herbarium bearing the 



IRTDACE^ OF THUNBERG^S HERBARIUM. 


25 


name Gladiolus longiftorus^ which belong to the genus Acidanthera^ and are 
identical with a specimen at Kew without a number, collected by Zeyher at 
Kiiils River. This last is either a small-flowered form of Acidanthera 
exscapa Baker or a new species allied to it, and cannot in any sense be con- 
sidered as representing the type of Gladiolus longiflorus Linn. f. 

Thunberg^s specimens of Gladiolus longiflorus belong to the genus 
Tritonia, and, as Tritonh longiflora Ker belongs to the genus Ixia, there 
is no reason why the Linnean and Thunbergian specific name should not 
be conserved under Tritonia. I therefore propose for it the name Tiitonia 
longiflora N. E. Br., comb. nov. I fail to match this plant with any 
specimen at Ke\v. The name Moathretia striata Baker is written on the 
slieets hy Baker, but that name is a synonym of Iritonia Bakeri Klatt, both 
names being founded upon a plant in the British Museum Herbarium col- 
lected by Oldenburg and Masson named ‘‘ Gladiolus striatus*' by Solander in 
MS. It is a diflEerent species from G* longiflorus Thunb., and differs from 
Zeyher 40] 7, which Baker quotes as belonging to it. As Baker^s description 
of Tritonia Bakeri seems to have been made partly from Thunberg’s and 
partly from Zeyher’s specimen, the following particulars of the type 
(Oldenburg^s specimen) may be usoful : — 

Tritonia Bakeri Klatt {Monthretia striata Baker; Gladiolus striatus 
8olandcr MS.). Leaves overtopping the flowers, involutely terete and 
about I line tliick, acute, conspicuously and rather deeply striate. Stem 
simple or with one branch. Flowers 4-5 to a spike, 5-9 lines apart. 
Bracts 4-4^ lines long, oblong-ovate, obtuse, and often minutely 3-toothed 
at the apex, membranous, browm, with seven or more veins conspicuous to the 
base (this is not the case in Zeyher’s 4017 and well distinguishes it from 
that .species) . f^orolla inches long with the slender part of the tube 
10-12 lines long ; lobes oblong, obtuse, apparently whitish or of a pale 
lavender tint with darker vein?*. 

South Africa : without precise locality, Oldenburg ! Masson ! 

1\ Bakeri differs from 7’. longiflora N. E. Br. in the leaves overtopping 
the flower-stem (in T, longiflora they are much shorter than it) and in being 
involute-terete, more slender and conspicuously striate, and in the flowers 
being fewer to a spike and farther apart. 

G. MARGIKATUS Tliuub. Diss. Glad. 18 (1784). Five sheets, each con- 
taining a different species, none being the same as Gladiolus marginatus 
Linn. f. : — 

«. This is named ^^Watsonia Pillansii L. Bolus by Mrs. Bolus, but it 
does not agree with either of the specimens that have been so 
named by Mrs. Bolus at Kew, and that seem to me to comprise 
two distinct species. Thunberg’s specimen is probably the 
same as Schlechter 7349, from Houw Hoek, which is named at 
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Kew and described by Mrs. Bolus as Watsonia Schlechteri 
L. Bolus. 

/3 is Watsoaia Ardernei Sander, 

7 is Watsonia Meriana Miller. 

S is Watsonia brevifolia Ker. 

€ is Watsonia humilis Miller. 

G. MERiANELLUs Thuiib. Diss. Glad. 14 (1784). One sheet. 

This is Antholyza merianella L. 

G. MKRiANUS Thunb. Diss. Glad. 14 (1784). Two sheets. 

Both are Watsonia aletroides Ker. 

G. MONTAKUS Thunb. Dias. Glad. 9, t. 1 (1784). One sheet, equals 
(r, montanus Linn. f. (1781). 

Incredible confusion has been made ov^er this })lant both by Baker and 
Klatt. I have compared the Kew material with the Linnoan, Thunbergian, 
and other available types, and give as the synonymy : — 

Gladiolus parviflorus Jaoq. Obs. iv, 2, t. 78 (1771). 

Gladiolus montanus Linn. f. Siippl. 95 (1781), Thunb. Jliss. Glad. 9, 1. 1, and of Baker 
in Journ. Linn. Soc. xvi, 178 (excluding syn. Schxceiggera nemorosa E, Mey. 
(1877)), but not as to description and specimens quoted in FI. Cap. vi, 163. 

Gladiolus arenarius Baker in Juuni. Linn. Soc. xvi, 178 (1877), and in FI. Cap. vi, 
163 (1896). 

Hebea orchidijiora Eckl. and li. tubularis Eckl. Top. Verz, 43 (1827). 

Antholyza montana Klatt in Linnroa, xxxii, 782, and A, orchidijloya Klatt, /. r. 733 
(1863). 

.Antholyza frayrans E, Meyer ex Klatt, Erganz. 13 (1882). 

Typical examples of this plant are : — Oate Division : (Jaj^e Flats, Ecklon 
10!, Wolley JJod 484 1, 3837! Miiizenberg Hills, Moss 8145 1 

Locality doubtful, Zeyher 1612 1 

Under 6r. arenarius^ Baker included a similar, yet distinct and easily 
recognized, species, which seems to be undescribed, although not uncommon 
on Table Mountain. I propo.se for it the name : — 

G. fraternus N. FI Br., sp. nov., G . parvifioro Jacq. similis, sed periantbio 
6-7 (nec 8-9) lin. loiigo, lobis subsequalibus integris apice subtruncatim 
rotundalis et tequabiliter luteis differt. 

G« fraternus N. E. Br. Habit, leaves, and flower-spike very like those of 
G. parvijlomis Jacq., but the j)erianth is only 6-7 (instead of 8-9) lines long, 
its segments are all subequal in length, are not notched at the subtruncately 
rounded apex, and all apparently uniformly yellow in colour, not purple on 
the basal half of the lower segments. 

(Upe Division : Table Mountain, Burchell 640, the type! Other specimens 
are : — Drkge 8342 ! ; Moss 8601 ! ; sides of mountains near Kalk Bay, Bolus 
4002 1 ; Wolley Dod 670 ! ; Plateau near Muirzenberg, Moss 4181 !. 
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The plant which Baker has described (FI. Cap. vi, 163) as G. monianus is 
a mixture of two, if not three, distinct species, of which the following appears 
to be the synonymy : — 

Gladiolus ramosus N. E. Br., comb. nov. 

Hebea ramosa Eckl. Top. Verz. 43 (1827). 

Antholyza ramosa Klatt in Linnrea, xxxii, 734 (1863). 

Gladiolus monianus var. ramosus Baker in Journ. Linn. Soc. xvi. 178 (1877), and iu 
FI. Cap. ^i, 164. 

Caledon Division : Mountains near (xrietjesgat, Ecklon and Zerjher I ; 
Caledon, Priori \ Ganze Kraal on the Alang River, Burcliell 7559!; 
l) 0 tween Donker Hoek and Houw Hoek, Bnrchell 8012 ! ; Baviiiiis Kloof, 
Burr hell 7602 !. 

This species usually has a rather slender branclie<l inflorescence and 
narrow leaves, 2-2^ lines in breadth. The flowers a))pear to have been inoie 
or less pinkish or purplish. 

Closely allied to G, nunosus N. E. Br. is a plant wliich Baker described us 
Iritonia nnguiaflata, for which 1 propose the name : — 

Gladiolus unguiculatus N. E. Br., comb. nov. 

Tntonia unyinvulata Baker, Ilandb. Irid. 196 (1892) and FI. Ch]>. vj, J28. 

This differs from G, ramosus by its conn being smaller, 5-6 lines in 
diameter, and without an outer dense coating of long black fibres, such as 
is present in (j\ ramosus ; by the branches of the flowering steins being 
nearly erect or very ascending, and only 9-10 lines long below the 
flowers, wdiile in (J, ramosus they are 1-3 inches long below the flo’»Ners : 
the perianth is 15 lines long, with a tube 6 lines long while in (/. ramosifs 
it is only 12 lines long, with a tul)e 4i-5 lines long. Otherw'i.sc th<‘ two 
species are very similar. 

South Africa, without precise locality, Jutchiuy, the t}pe !. A specimen 
collected on the Do.stberg in George Division, Burchell 5949, app(‘ars to 
belong to this species. 

Gladiolus nemorosus N. E. Br., comb. nov. 

Schweggera nemorosa E, Mey. Docuin. 109, 110 (1843). 

Antholyza nemorosa Klatt, Ergauz. 12 (1882). 

Gladiolus monianus var. nemorosus Baker in PI. Cap. vi, 164 (1896). 

Clan WILLIAM Division : between Lange Vallei and OlipbanCs River. 
Drege ! ; slopes above Kradouw^ Krantz, Pearson 5305 !. 

This is charjicterized by its leaves being 5-7*5 lines broad, its stout sinn>le 
or sparingly branched inflorescence, and yellow flowers, with some of the 
segments purplish at the tips and the lower w ith a purple mid-line. 

Besides the above, Baker and other authors have included under (t. mon^ 
tanus L. at least four other species with unbranched flowering stems, some 
witli broad and others with narrow^ leaves. Tho?e have not yet been 
properly dissected and compared. 
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G. PLICATUS Thnnb. Diss. Glad. 20 (1784). Seven sheets 

a is Babiana Btricta Ker, ex Baker, It is not jB. villosa Ker. 

/8 is Babiana sp. (Zeyher 4001) placed under B, stricta Ker by Baker, 
but as defined by him i?. stricta is a mixture of several species. 

7 is Babiana disticha Ker. It is not B. villosa Ker as named by 

Klatt. 

8 contains two different species of Babiana^ neither being i?. villosa as 

named by Klatt. The left-hand specimen is the same as a 
specimen at Kew from Lion Mountain, named cmrulescens 
by someone, and by Baker called i>. plicata Ker. The right-hand 
specimen is tlie same as Brhge 8384, named B, plicata by Baker. 

€ is a species of Babiana, wdiich I could not match at Kew ; it is not 
B. villosa Ker as named by Kiatt. 

f. I do not match with any species of Babiana at Kew ; it is not 
B. mucronata Ker, as named by Klatt. 

7) is Babiana plicata Ker, not B, snlphvrea Ker, as named by Klatt. 

G. PUNCTATUS Thunb. Prodr, 185 (1800). One sheet. 

This is G. pnnctatus Thunb., but not of Jacquin. I do not match it 
with any specimen at Kew. It is not G. caraexis De la Roche, as named hy 
Klatt. 

G. RECURVUS Thunb. Diss. Glad. 9 (1784). Two sheets, each containing a 
different species : — 

a. The specimens on this sheet have 3 flowers to a plant, and appear to 
be those wdiich Thunberg described, as the specimens on sheet 
do not conform so well to his descrijdion, having 8-9 flowers on 
each specimen and a totally difl’erent conn. I consider that 
sheet a must be taken as the type of G. recurvas Thunb., a 
totally different plant from G. reciirvns L. As it belongs to 
a different genus from the Linnean plant the specific name may 
be retained for it. 

I find this tyj>e of G, recurvus Thunb. to be identical with a species of 
Jlesperantha collected at Camps Bay by Prior, now in Kew Herbarium. It 
may be only a young or weak few -flowered state of one of the species known 
as H. radiata, although dwarfer and with fewer flowers than the other 
specimens of that species that I have seen, but, whether it is or is not 
that species, Thunberg’s specific name being much older, must take pre- 
cedence, I therefore give the following description of the specimens 
seen, together with the synonymy that I think may belong to it, on the 
assumption that it is only a state of //. radiafa Ker : — 

Hesperautlia recurva (by error recurvata Ascherson & Graebner, 
Synop. Mitteleurop. FI, iii, 540 (1906). — Quite glabrous. Corm *5 inch in 



IKIDA0B2E OF THUNBBRG^S HERBARIUM. ' 


29 


diameter with dark brown imbricating tunics that are not broken up into 
segments, but bear several sharp keels at intervals of about 1 line apart ; 
the basal margin is truncate and broken up all around into a fringe of 
very short fibres. Leaves 3 to a stem, |-1*5 inch long, line broad, 
ascending-spreadir)g, linear, acute. Stem 5-8 inches high, bearing only 
2-3 flowers about G-9 lines apart. Bracts 5-6 lines long, shortly acute, 
striate, purplish. Flowers all directed to one side ; tube 5-6 lines long and 
about line longer than the bracts, slender, decurved at the apex: 
segments refloxed, 5-6 lines long, 1‘5 line broad, lanceolate, acute, the 
outer brownish on the back, the inner white. Stamens with filaments 
2*5 linos long and anthers 2*5 lines long (in Pr^or^s specimen the anthers 
an* about 3 lines long). 

GIckUoIks recurvus Thunb. Diss. (irlad. 9 (1784), not of Linnci 

If this proves to l)e merely a few-flowered form of If. radiata Ker, then 
the following synonyms should be added : — Ixia radiata Jacq. ( Wlect. v, 15 
(1796)), and Ic. Bar. t. 280; Bot. Mag. t. 573. Ixia pstulosa Andr. Bot. 
Rep. t. 59, not of Kor. 

/Je.speraatlfa radiata Ker (1804). Excluding the reference to Ixia 
revurva Vahl, as given l)y Baker and Ascdierson & Gtracbner. 

This plant is not at all like Hesperantlia aramimfolia Sweet, as it has been 
named by Klatt. 

( )apk Division : Camps Bay, Prior!, without precise locality, Thnnberg\. 

yS is Hesperantha setacea Eckl., and is quite distinct from JL radiata 
Ker, as named by Klatt, and under which Baker places it as a 
variety, differing in its conn, size, leaves, and flowers. 

G. HINGENS Thunb. Prodr. 186 (1800). Five sheets, each containing a 
different species of Babiana : — 

« is MacOwau., Herb, Norm. Austr. Afr. 273, placed under Babiana 
plicata Ker by Baker. It is not B, aana Spreng. as named by 
Klatt. 

yS is Zeylier 1616, Babiana sp. It is not B. ohtusi folia as named by 
Klatt. 

7 . This sheet appears to contain two different species, neither of them 

Babiana samhucina Ker, as named hy Klatt. The right-hand 
specimen I fail to match at Kew. The left-hand specimen is the 
same as a specimen at Kew from Riebeks Kasteel, without 
number or name of collector, 

8 . This sheet also contains two very distinct species, neither of them 

Babiana rejlexa EckL as named by Klatt. The right-hand 
specimen agrees with a specimen at Kew, collected by Dr. Thom 
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near Tnlbagh. The left-hand specimen is Babiana diaticha 
Ker. 

e is a very distinct species of Babiana that I cannot match with any 
specimen at Kew. It is not B, mucronata as named by Klatt. 

G. SECUNDUS Thiinb. Prodr. 186 (1800), and in Naturlust. Selsk. Kobenh. 
1810, 14, t. 4. One sheet. 

This is Babiana secunda Ker. Syn. B, reflexa Eckl., which latter is 
not a variety of B. stricta as Baker states. 

G. SETiFOLius Thunb. Diss. Glad. 18 (1784). One sheet. 

This pi int was earlier described by the youn;>*er Linne under the same 
name, and, as there is no specimen of it so named in the Linnean 
Herbarium, Thiinberg^s specimen is the type of the species. Baker has 
placed it as a synonym of Lapeyrons'm divaricaia Baker, but, as there is 
no reason whatever for the suppression of the Linnean nanns I propose to 
restore it and call the plant Lapeyrousia setifolia, N. E. Br., comb. nov. 
Syn. Gladiolus setifohus Linn. f. Snppl. 96 (1781 ) ; Lapeyrousia divaricata 
Baker in Joiirn, Bot. 1876, 337. The plant is not Anomatheca juncea as 
named by Klatt. 

G. Sparrmanni Thunb. in Vet.-Akad. Hand). 1811, 189, t. 9 a. Two 
sheets : — 

a is Preeaia Sparrmanni N. E. Hr. in Flowering PI. of S. Afr. i, 
under t. 11 (1921). It is not F. refraota as named })y Klatt 
and by Baker. 

^ is possibly a variety of the plant known in gardens Freeaia 

refracta var. alba, with the segments purple on the hack, l)nt 

it is not topical F, refracta Klatt as namcjd by Klatt, as the tube 
of the perianth is more than twice as long as it is in that species. 

G. SPATHACEUS Thuiib, Diss. Glad. 22 (1784). One sheet. 

This is Babiana spathacea Ker, and must he taken as the type of 

Gladiolus spathaceus Linn. f. (1781), as there is no specimen of it in the 

Linnean Herbarium. In the Smithian Herbarium, however, there is a 
specimen of it received from Thunberg in 1791. It is not B. tuhiflora as 
named by Klatt. 

G. sPECiosus Thunb. FI. Cap. ed. Schultes, 48 (1823). One sheet. 

This name must be retained for this plant, for it is not G. alatus L. as 
named by Klatt and under which Baker has placed it as a synonym, for 
it differs from that species in the venation of its leaves. Its flowers are 
similar to those of tr. alatusy but it is a much more dwarfed plant, being 
only 5 inches high, with two linear curved leaves, respectively and 
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2^ inches long and line wide, with venation similar to that of 
G. arruatus Klatt, and not at all like that oE (r. alatu8» I cannot match 
Thunberg’s plant with any specimen at Kew. 

This species is omitted from Prof. JiieHs ‘ Pliintpe Thunbergiange.’ 

G. spicATTiS Thnnl). Diss. Glad. 15 (1784). One sheet. A species of 

Watftonia. 

This is considered by Baker and Klatt to be Watsonia pnnctat<( Tver, bat 
it seems to differ in having flat leaves. 

G. SPIRALIS Thnnl). Herb. Two sheets : — 

a contains one specimen of Watsonia brevifolia Ker and two speci- 
mens of Watsonia humilis Miller. 

y9 is Watsonia roaeo-alba Ker, .according to Mrs. L. Bolns, who is 
monographing this genus. It is not IP. humilis as named by 
Baker nor IP. hrevifolia as named by Klatt. 

G. TENELLTS Thnub. Prodr. 185 (1800). Two sheets: — 

a is, I think, G. tenellus Jacq., not G, trivhonemifolius [ver as named 
l)y Klatt, as the j)etal.s are not acuminate as in that species. 
It is also totally different from the ])lant Baker has placed 
Tinder the name (i, teuellus in FI. Gap. vi, 141. 
is G« trichonemifolius Ker. 

The plant from DeviFs Peak and Table Mountain { IMiis 4:890, Hummer 7, 
Wilms 361?5, &c.), placed by Baker and South African botanists under 
</, feuellus and sometimes also named G. In/ali/nis, is a totally different 
species from (r. tem^llus Jacq. This latter has a different conn, pale yellow 
flowers without dots, ami \^ith a dull purple line on the back of the obtuse 
segments, which are 2i“3^ lines broad. According to Bolus, the DeviFs 
Peak plant has flowers that are ‘‘ greenish with a little purple/’ thougli 
the dried flowers appear to have been greenish yellow with a dark purple 
median line having several dobs on each side of it at the basal part of the 
lower segment^. The segments are acute and the dorsal one is 5-15 lines 
broad. For this plant I pro])Ose the name ; — 

G. confasus N. E. Br., sp. n. Planta 12-18 poll. alta. Cormi tunicse 
basi segmentibiis ungiiiformibns divisge. Folia compresso-teretia. 4, --I lin. 
crassa, utrinque sulcata. Spica saq^e 1-3- (interdum ad 8.) flora. Bractege 
erectoB, 12-18 lin. longae, acutge. Perianthii tubus 12-14 lin. longus, lobi 
9-11 lin. longi, dorsali 5-0 lin. lato elliptico-ovato acuto, reliquis 2^-3^ 
lin. latis lanceolatis aciitis vel acuminatis viridi-luteis cum lineis brunneo- 
rubris notatis. 

Plant 12-18 inches high, quite glabrous. Gorm 6-10 lines in diameter, 
dark brown, its overlapping coats with their lower halves divided into 
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numerous claw-like segments | line broad. Leaves two to three to a stem, 
the low^er one free of the sheath below the middle of the stem and over- 
topping the flower-spike line thick, compressed-terete, with two 

grooves on each face, acute, the others very much shorter. Stem unbranched, 
|-] line thick, terete, usually 1- to 3-flowered, hut one of Thunberg’s 
specimens (under <t. tristis) is 6-flowered. Flowers 10-18 lines apart. 
Bracts very erect, 12-18 lines long, green, acute. Perianth ascending or, 
from the curvature of the tube, sub-horizontally spreading ; tube about 
12-14 lines long, curved ; segments 9-11 lines long, the dorsal segment 
5-6 lines broad, elliptic-ovate, acute, and the others 2^-3^ lines broad, 
lanceolate, two of them acute, the other three acuminate. According to 
Bolus and Wolley Dod in Trans. S. Afr. Phil. Soc. xiv<334, this plant has 
‘‘dark brown flowers inclining to purplish, but, translucent and very rigid ; 
but, according to the coloured illustration of it in ‘ Protected Wild Flowers’ 
of South Africa, the ground-colour of the three iij)per segments is greenish 
yellow^ with a dark red mid-line and numerous lateral dark red streaks, 
and the three lower segments greenish with darker green or purplish-green 
mid-line and streaks, the spots at the base of the segments not being repre- 
sented, altbough they are very evident in dried specimens. 

The type of this species is Bolus 4890, from near Mowbray, in stony 
places at the foot of Devil’s Peak, Cape Division. 

G. TRiNERVis Thunb. in Mns. Nat. Upsul. Append, xxii, 27 (1814), name 
only. One sheet. 

This is G, panriflorus Jacq. 6r. rinontams Thunb. is the same plant, 
which see for synonymy. 

G. TRISTIS Thunb. Prodr. 8 (1794). Five sheets, containing three 
species : — 

ft is a Gladiolus species, not matched at Kevv. 

^ is G. maculatus Sweet. 

7, 5, and e are G. confusus N. E. Br. 6r. tenellus Baker, not of 
Jacquin. See under 6r. tenellus. 

G. TRITICEUS Thunb. FI. Cap. 194 (1811). On© sheet. 

This is Watsonia subulata Klatt, Erganz. 19 (1882). Syn. Gladiolus 
suhulatus Vahl, Enum. ii, 97 (1806); (r. triticevs Ihunh, (1811). WaU 
sonia punctata var. triticea Baker. 

G. TUBIFLORUS Thunb. Diss, Glad, 20, t. 2 (1784). One sheet. 

This is Bablana tubiflora Ker, and must be considered as the type of 
Gladiolus tubifloms Linn, f., w^hich was described from a specimen collected 
by Thunberg, as there is no specimen bearing this name of Thunberg’s 
collecting in the Linnean Herbarium, There are, however, in the Smith 
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Herbarium, three specimens collected by Sparrniann mounted on one sheet 
bearing the name (1, tubiflorits^ which represents three sj)ecies, none of 
which is the same as G. tuhifloras Thunb. and cannot constitute the type 
of this species. 

Q. TTNDULATUs Thiinl). Prodr, 186 (1800). Four sheets : — 

u is G. cuspidatus Jacq. (1796), not 6r. Milleri Ker as named by 
Klatt. 

/3 is the same plant as Zeyher 1631, placed by Baker under G, cusyi- 
datus Jacq., but I doubt if it is that species. It is not 6r. 
anyvstui^ Ker, as named by Klatt. 

7 is G. undulatus Jacq. (1789). 

3 is G. cuspidatus Jacq. 

G. viUKsoENS Thunb. FI. Cap. ed. i, 196 (1811). Two sheets: — 

a is G. virescens Thunb. (1811). G. Incolor Baker (1877) !. The two 
S|)eciinen8 on the slicet both belong to one species^ and neither 
oF them is G, fi^nnosns Klatt nor (j. viyeraivs Ker, as named by 
Klatt. Tt is distinct from G, orcfiidif/orns Audi*., under which 
Baker has placed it as a synonym, being identical w'ith the 
plant ho describos under the nann* G. bicolor. 

As it is evident that Thunborg's description of (G virescrns 
was made from tb(» specimens on sheet a, they must be taken as 
the type of the species and Thunberg’s name retained. 

/3 is G. pulchellus Klatt. 

G. Watsonu’s Thunb. Diss. (Triad. 14 (1784), Two sheets: — 

a is Antholyza revoluta Burm. 

id is Watsonia spectabilis tSchinz. 


IRIS L. 

I. ANGUSTA Thunb. Diss. Iris, 19 (1782). One sheet. 

Morea angusta Ker. The type of the sj)ecies. 

I. BIFLORA, sheet y, marked as coming from “ Cap. bona spei,^' is not a 
South African plant. 

I. BITUMINOSA Thunb. Diss. Iris, 26, t. 2 (1782). One sheet. 

This is Morea bituminosa Ker, and the type of the species, as there is 
no specimen of it in the Linnean Herbarium. 1 do not matcli this with any 
specimen at Kew ; the broad flat spirally twisted leaf and flower-clusters on 
LINN. /OURN, — BOTANY, VOL, XLVIU. D 
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rather stout bent peduncles at each node distinguish this from all others. 
Thunberg’s figure of his tj^pe is excellent. 

I. ciLiATA Thunb. Diss. Iris, 8 (1782). One sheet. 

This is Morea ciliata Ker. As there is no specimen so named in the 
Linnean Herbarium, this must be taken as the type. 

I. COMPRESSA Thunb. Diss. Iris, 12 (1782). Three sheets, all Dietea 
vegeta N. E. Br. (see under Iris iristis), Morcra vegeta L., Sp. PI. ed. 2, 59 
(1762) ; Miller, Diet. ed. 8, No. 1 (1768) ; Af. iridiokles\uy Mantissa Sp. PI. 
28 (1767), excluding reference to Tilli, Oat. PI. Pisani, and the locality 
Constantinople, which belongs to Tilli’s plant. Iris compressa Linn. £. Suppl. 
98 (1781), the type of this is in the Linnean Herbarium; Morea spatJia 
uniflora^ foliis gladiatis, radiee dhrosa^ Miller, Figures of Plants, ii. 159, 
t. 239. £. 1 (1760). 

Owing to the inadequate description of this plant given by Linne and his 
incomplete reference to its original place of publication (the entire description 
and reference being “Morosa folii'^ canaliculatis, Mill, Dict.^^), the name 
‘^Ai. vegeia Linn.’^ has not previously been used for this plant. 

In Linne’s own copy of his ‘ Sp^^cies Plantarum,’ which is interleaved and 
annotated, evidently in preparati* n for a third edition of that work, I find 
that Linn^ has written in his own handwriting against M. vegeia^ before the 
printed words ‘^foliis canaliculatis,’’ the words spatha uniflora,^' atul after 
them the word ‘‘ gladiatis,*’ and has added the words ‘^Cap. B. Spei and 

Bd. fibrosa.” These added words are evidently copied from Miller’s 
description of '‘‘‘Morea spatha vnifiora^ foliis ghidiatis^ radiee tihrosa^^ quoted 
above, and indicate that it was this plant he inteii'led should bear the name 
A/, although he subsequently confused it with a plant from Constanti- 

nople, published by Tilli, and gave it the new name of M, iridioides (see also 
under Iris tristis Thunb.). Therefore, as I consider the genus JHetes to be 
quite distinct from Morea^ I have restored Linne’s earliest name to this 
plant in placing it under that genus. 

The plant in the Linnean Herbarium that is named “ M, vegeta ” is not in 
the least like the plant Miller figures and describes, but is the same as Iris 
plumaria Thunb. (which see). As it is marked on the sheet as having been 
collected by Sparrmann, who was in South Africa only from April to November 
in 1772 and from March 1775 to April 1776, the specimen could not have 
been seen by Linn^ until at least ten years after be had published the name 
Morcea vegeta^ and therefore cannot be taken as the type of that species, 
which unquestionably was founded entirely upon Miller’s figure and 
description of it. 

As I find that the genus Dietes has not been recognised since it was 
established by Salisbury as distinct from Morea^ except by Klatt, I here 
give the characters that seem clearly to distingush Morea and Dietes 



IRIDACBJE OF THUNBEKO^S HERBARIUM 


35 


Morea Miller. 

Root-stock a conn. Leaves flattened from a)>ove, or concave-channelled, 
or with inrolled edges or terete, never laterally flattened. Perianth-seg- 
ments with an erect or ascending claw or basal part and a spreading or 
deflexed limb. Filaments of the stamens more or less united at the base 
into a tube enclosing the style. Style-arms with the j)art below the lobe 
cuneate or cuneately linear and usually more than twice as long as broad. 

Dietes Salisbury. 

Root-stock a stout creeping rliizome. Leaves laterally flattened, broadly 
linear or sword-shaped in side view, arranged into two ranks. Perianth- 
seginonts spreading from their base. Filaments of the stamens tree. Style- 
arms with the part below the lobes elliptic, oblongs or cuneately oblong, not 
more and often less than twice as long as broad. 

The known species of Dieies are as follows • 

* Flower 3-4 { inches in dijiineter, white, with oranjre-yellow and 
hrovvnii-h spots on the basnl part of the petals and a transverse 
Aiolet band on the style-arms; leaves erect, 2 4 ft. long, 9 

lines broad D. grandiflora 

Flower 2 2^ inches in dian.eter, marked on the outer petals with 
a hnge central spot ; lea^es erect or a'«cendin‘r. not spremling in 
fan-like manner. 

Flower yellow, with a lar^re blackish-brown central spot on 
tlie outer petals; leave.s 2 2\ ft, long. 2-3J lines broad, but 


figured as broader D. bicolor. 

Flower white or \Nhite tinged with blue, ^^ilh a ytllow spot 
on the outer petals; leaves mostly J-1 5 (but sometimes 
up to 2^) ft. long, .‘3-5 line.s broad D. vegeta. 


Flower l.^ (h 2) inches in diameter, white, without a central spot 
on the outer ])etlas, which are bearded along the keel of the 
daw; leaves diverging in a fan-like manner. 

Flower-stem much longer than the leaves, 2-G ft. long, 


becoming decumbent and often producing young plants at 

some of the nodes D. prolongata. 

Flower-stem not much longer than the lea\es, 1-2 ft. long, 

erect, not producing young plants at the nodes D. prolongata 

var. Galpini. 


D. grandiflora N. B. Br., sp. n. Folia 2-4 ped. longa, 4~8 lin. lata, 
erecta. Inflorescentia folia sequans vel superans. Perianthium 34-4 
poll, diametro, segmentibus albis basi luteo-brunneis notatis ct exterioribus 
luteo-barbatis. Styli rami albi fascia violacea trunsversa notati. 

Leaves 2—4 feet long, 4—8 lines broad, nearly erect, not spreading in fan- 
like manner. Flower-stem as long as or overtopping the leaves, erect, 
unbranched or 1—2 with branches at the upper part, each stem or branch 
with only one flower-cluster. Perianth 3^-4^ inches in diameter, white, 
with a yellow-bearded keel on the outer segments, some yellowish-brown 

d2 
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marks on the basal part of all the segments, and a transverse violet band 
at the base of the lobes of tlie style-arms. 

Kentani Division : banks of streams, 1,200 ft., Pegler 484, the type!. 
Natal : Groenberg, 2,000 ft., Wood 1099 !, and near Pinetown, 1,000 ft., 
Wood !. 

D. bicolor Sweet, Hort. Rrir. ed. 3, 661 (1839). Leaves 2-2^ ft. long, 
2-3^ linos broad on wild specimens, but figured as being 6 lines or more 
broad on cultivated ]i]ants, apjmrently sub-erect, not spreading in fan-like 
manner. Flower-stem (only the flowering part seen) branching above and 
forming a lax and somewhat flat-to|>ped cyinose inflorescence 4-7 inches in 
diameter, with 4-10 flower-clusters. Perianth about 2 inches in diameter, 
yellow, with a large blackish central spot ami a few reddish-brown dots 
below it on the outer segfuents, which are bearded along the claw. Style- 
arms about 7 lines long ami 4 lines broad at the mi(l<lle, ovule, Infid at the 
apex with diverging lobes. — Klatt in Linnaea, xxxiv, 584 (1866). Iris bicolor 
Lindl. Bot. Keg. t. 1404 (1831), Lodd. Bot. Gab. t, 1886 ; Monea hicolor 
Spae in Ann. Soc. Koy. D\\gr. et Bot. Gand, 1816, 233, t. 70, and FI. des 
Sorres, 1852, 273, t. 7U; Baker in FI. (^ap. vi. 26. 

Bathurst Division : among shrubs on the banks of the Kap River, near 
Kow ie, MacOwan 2986 ! and Herb. Austr. Afr. 1538 !. 

D. vegeta N. E, Br., comb. nov. Leaves |-2^ ft. long, 3-5 lines broad, 
ascending and not very divergent. Flower-stem 1-2 ft. high, simple or 
branched. Perianth 2-2^ inclics in diamettu*, white or white with a bluish 
tinge, with a large roundisli yellow central spot on the outer petals, which are 
distinctly bearded along the keel of the claw and are without (or uitli?) a row 
of small wart-spots on each side of the keel. Style-arms about 3^-4 lines 
long and 2 lines broad below the stigma —J/orfTa vegeta L., Sp. PI. od. 2, 59 
(1762); M, iriiUoides Mantissa, 28 (1767); M, catemdata Lindl. Bot. 
Reg. t. 1074 (1827j ; Af, iridioides var. catenulata Baker, Ilandb. Jrid. 60 ; 
Iris compressa Linn. f. Suppl. 98 (1781). A. moneoides Lodd. Bot. Cab. 
t. 1428 (1828) ; I, crassifolia Lodd. Bot. ('ab. t. 1861 (1832). Dietes iridi^ 
folia Salisb. in Trans. Hort. Soc, i, 307 (1812) ; D, iridioides and 1), 
cateyiulata Sweet, Hort. Brit, ed, 2, 497 (1830) ; D, compressa and />. catenu- 
lata Klatt in Liniuea, xxxiv, 584-585 (1866) ; 1), crassifolia Sweet, Hort, 
Brit. ed. 3, 661 (1839). 

Caledon Division : Genadendal, Prior I. George Division : forest 
near George, Burchell 6047 ! ; Kaymans Gat, Drege 4555 a !. Uitenhage 
Division: near Kowie River, Burchell 4011 !. 

i?. catemdata Sweet {!), crassifolia) is said to differ by having the outer 
petals downy instead of bearded along the keel of the claw-part and with a 
row of small yellow wart-spots on each side of the keel ; but Miller’s original 
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figure of 1), veyeta seems to represent something of this kind of marking. 
Are there two variations in the flower of the wild plants ? 

D« prolongata N. E. Br., comb. nov. Leaves 1-2 fk long, 3-11 lines 
broad, spreading in fan-like manner. Flower-stem 2-6 It. long, somewhat 
slender, bnjnching and becoming decumbent and often producing young 
plants at some ol the nodes. Perianth inch or perhaps less in diameter, 
bearded on the keel of the outer segments, white. Morau iridioicles var. 
proJongala Baker in FI. (Jap. vi, 26. 

Natal : 1 nan da, always at the edges of streams. Wood 1311, the type ! ; 
Dumisa, Rudatis 1411 !. Kentani Division : near Kentani, in forest shade^ 
Regler 1163 !. 

Yar. Galpinii N. E. I>r., var. nov. Flower-stem 1-2 ft. long, erect, not 
producing young plants, otherwise as in the type in appearance, but flowers 
for examination arc wanting. 

Transvaal : Near Barberton, in w’ooded ravines near running water, 
3, 500—4, (too ft., GaJpin 1206, t>j»e ! ; Houtbosch Relnnano 5771 ! ; Siaro- 
vougn Forest, Jiwod 1215 !. 

The Transvaal })lant may be distinct, but I ha^e not seen properly-dried 
flovv(‘rs that admit ol conipariK)n, and there seems to be no other tliflerence 
in the specimens seen than that mentioned above. 

1. CRisrA Tbunb. l)i<s. Iris, 22, t. 1 (17(S2). Two sheets; both are 
Morea criapa Ker, and constitute the type of this species, as no 
specimen of it so named exists in the Linnean Herbarium. Morea irio- 
petala \i\Y.jiaicea Ihnn. f. is the same plant, the type of it iu the Linnean 
Herbarium being only a depau]n*raleil form of J/. crisjfu Ker (>ee note 
under Jr is tidstis below^), 

I, EDULis Thunb. Diss. Iris, 24 (1782). Five sheets : — 

a contains tw'o species wliieh 1 have marked A and B, A being Morea 
augusta Ker, and B a species that is unnamed, but is wrongly 
placed under J7. edulis by Baker. 

0 is named Jris edulis ewndea, so tlie flowers are probably blue, and 
it is identical with the hpe of Morea edulis Linn, f, (1781) in 
the Linnean Herbarium, and is (jiiite di^tinct from all the 
specimens at Kew’ named M. edulis by Baker : the two long 
leaves under the short inflorescence, the membranous and 
frayed margins of the bracis and })articularly the leaked fruit, 
clearly distinguish this from allied species. The only specimen 
at *Kew that is at all like it in bracts and fruit is Scldecliter 
10605, from near Saron, but this specimen differs, in the dried 
state, from Thunberg^s in having only one long leaf under 
the inflorescence. The flowers may also differ. 
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7 is named Iris edulis 7, fiava by Thunberg, I think it is the same 
plant as the specimen I have marked B on sheet «, and is an 
unnamed Morea wrongly referred to M, edulis l>y Baker in the 
Kew Herbarium. It is not Homeria miniata Sweet, as named 
by Kliitt, nor Morea longifolia Sweet, as named by Baker on the 
sheet. 

h is Morea pavonia var. lutea Baker. Vie\tsseuxia spiralis De la 
Itoche. 

e is M. edulis Linn. f. and is the same as /9. 

I. MiNUTA Thunb. Diss. Iris, 8 (1782). One sheet containing two species, 
which I have marked A and B : — 

A is Morea minuta Ker, which must be taken as being the type of 
this species, as no specimen so named exists in the Linnean 
Herbarium. 

B is Morea ciliata Ker. 

I. PAPIUONACEA Thunb. Diss. Iris, 21), t. 3 (1782). Three sheets. 

All are Morea papilionacea Ker, and are identical with the type of 
Iris papilioijacea Linn. f. (1781). 

I. PAVONIA Thunb. Diss. Iris^ 21, t. 1 (1782). Three sheets : — 

a contains tw'o species, which I have marked A and B : 

A is Morea pavouia Ker, and is the type-specimen of 'riiunberg’s 
figure. As no specimen of it exists in the Idniiean Herbarium, 
this specimen must be accepted as the t\ pe. It is identical with 
the figure in Andr. Bot. Kep. t. 364!. 

B is Morea sp. and is M, pavonia Ker in Bot. Mag. t. 1247, but not 
elsewhere. It has much smaller flowers with rounder pelals and 
is differently marked from the true M. pavonia. I do not 
match either species in the Kew Herbarium, and neither of them 
is Vieusseu.via villosa Spreng, as named by Klatt. 

^ and 7 are Homeria elegans Sweet. 

I, PLUMARIA Thunb. Diss. Iris, 15 and 28 (1782). Two sheets. 

Both are Morea plumaria Ker=:Af. iriopetala var. vegeta Linn. f. ! (not 
M. vegeta L., see under Iris compressa Thunb.). M. mira Klatt !. Not 
M. nugiiiculata Gawl., as named by Klatt. 

I. POLYSTACHYA Thunb. Diss, Iris, 25 (1782). One sheet. 

Morea polystachya Ker. The type of the species ! 

I. RAMOSA Thunb. Diss. Iris, 18 (1782), One sheet. 

Morea rainosissima Druce in Bot. Exch. Club Rep. Suppl, for 1916, 
p. 636 (1917) = /m ramosissinia Linn. f. (1781). M. ramosa Ker. As no 
specimer) of this, so named, exists in the Linnean Herbarium, Thunberg^s 
specimen must be accepted as the type. 
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I. SETACEA Thunb. Diss. Iris, 20, t. 1 (1782). One sheet. 

This is Helixyra setifolia N. E. Br. 8yn. Morea setifolia Druce, Iris 
setifolia Linn. f. (1781) ; Morea setacea Ker ; M, xerosj>atha MiicOwan !. 

The type of this is Thunberg^s specimen, but in the Smith Herbarium 
there is a specimen of this plant received from Thiinberg in 17^^, labelled 
by Thiinberg “ 7nj setifolia^** but with the last six lei.ters of the specific 
name crossed out and the ending -a^ea ” written above them, making the 
name to read “ setaceaJ^ As the name “ setifolia is the older it should be 
retained. 

I. SPATHACEA Thuiil). Diss. Iris, 17 (1782). One sheet. 

Tliis is Morea spathulata Klatt in Durand & Hchiiiz, Oonsp. El. Afr. v. 
152 (1893), and is identical with Iris spathnlata Liim. f. (1781). The Morea 
spafhacea Ker, as dealt with in EL Cap., is a mixture of three or more 
species. Thnnherg’s plant is identical with IhfreJit'II 5552 from Knysna 
Division and 6005 from near George. There is no specimen of it in the 
Linneaii Herbarium. 

As the specific name spaihulaia^' has priorit\ , that name should be 
retained for this plant. 

1. TKlcuspis Thunb. Diss. Iris, 14 (1782). Eive sheets : — 

1 and 2. Morea aristata Ascliers. & Graebn. Synop. Mitteleurop. FI. 
iii, 518 (19UG). yieiisseuxia aristata lioutt. Haiidl. xii, 92, 
t. 80. f. 1 (1780) ; Iris tricaspidata Lir)n. f. (178J) ; Vieusseuxia 
glaucopis D(\ (1803) ; Morea ylaucopis Drap. (1836). 

Although the figures in HouttuyiLs ^ Ilandleiding ’ are usually 
fairly good, the coloration of them is execrable and very 
misleading unless the description is consulted. The flower 
in the figure quoted is coloured uniformly })ale and dingy 
yellow, but is correctly described as white, with a purple spot 
at the base of the limb of the outer pcriantli-scgments ; otherwdse 
the figure clearly represents the plant known as Morea glaii’- 
copis^ and agrees with the type of Iris triciispidata Linn, f., of 
which there is an authentic specimen in the tSmitli Herbarium, 
received from Thunberg in 1791. It is not the same plant as 
that figured in the ‘Botanical Magazine’ at t. 696 as Morea 
tricuspis var. a, nor is Thunberg's plant, Vieusseuxia villosa 
Sprang., as named by Klatt on the sheet. 

3 seems different from the plant on sheets 1 and 2, and Klatt may be 

right in naming it Vieusseuxia Bellemieui Sweet. 

4 is Morea Tillosa Ker. 

5 contains two species, which I have marked A and B ; 

A is probably Morea tricuapia Ker, as to Bot. Mag. t. 696. It is 
not M* aristata Aschers. & Graebn. 
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B is a species of Morea, which is the same as BurcheU 6386, placed 
under M, poJyantlios Thunh. by Baker, either specimen is 
Ilomeria miniata as named by Klatt. 

I. TRTPETALA Tliunb. DibS. Iris, 13 (1782). Four sheets : — 

a is Morea tripetala Ker, anti is the same as Iris tripetala Linn. f. 

(1781), and not il7. amjusta as named by Klatt. 

^ contains two species, \^lnch I have marked A and B : 

A is a s])ecies of Morea near M. monophyUa Baker, not matched at 
Kew. It is not Vieusseuyia tripetaloides l)(k, and as named by 
Klatt. 

B is Morea sp., not exactly matched at Kew'. I doubt if it is Vinis- 
seuxia Belle ndeni Sweet, as named by Klatt. 

7 is possibly a small form of Morea tripetala Ker. 

S contains two specimens, which may belong to different s})ecios, as the 
leaves of the two seem to differ in structnn'. The locality 
“ Pieketberg is written on this sheet. 

I. TKiSTis Thiinb. Diss. Iris, 25 (1782). Two &he(‘ts ; both arc Morea 
juncea L. (1762)!, not of Baker in FI. (!ap. vi, 15, and also=/W5 t?‘isl{s 
Linn. f. (1781). 

This plant must be taken as the type-species upon which the genus Morea 
was founded by Miller. The name of this genus was incorrectly >p(‘lled by 
Linn6, and his error repeated by subsequent authors. 

Miller, in his ‘ Figures of Plants,’ ii, 150, t. 238, published in the part of 
the work issued June 27th, 1758 (the date for the whole volume being given 
on the titlepage as 1760), describes and well figures a jdant upon which he 
founds and properly characterizes the genus Morea “in honour of Robert 
More Esquire of Shropshire. ” On plate 238 two specimens arc represented, 
which, exce[)t as to the size of their flowers, are identical. Miller, however, 
considered them to )>elong to different species, because one has rather larger 
flowers than the other, and, as he thought, one produced only one flowed and 
the other two from each flower-cluster, although on the plate both specimens 
are represented as producing two flow^ers from the clusters. There can be 
no doubt that the two specimens belong to the same species. The generic 
description and the descriptions of these two specimens occupy one chapter 
of the book. In the next chapter and on plate 2311, fig. 1, another plant 
(Iris compressa^ which see) is described and figured as being a sj)ecie8 of 
Morea^ but Miller did not give a specific name to either of the species. 

Linne, in the second edition of his ‘Species Plantariuin,^ 59, published in 
1762, accepts Miller’s genus and gives the specific names ^^vegeta'^ and 
juncea/* respectively, to the two species placed under it, but alters the 
spelling of the generic name to Morcea^ an error that has persisted ever 
since. Even Miller uses Linn^’s spelling in the eighth edition of his 
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‘ Gardener’s Dictionary,’ altlionoh in tlio text lie nseshis original spelling and 
repeats its derivation. No reason is given hy Linne for altering the spelling, 
and this alteration is unwarrantable. In other genera founded upon 
surnames ending in “-e” Jjinnehasnot (dianged the final into as, 

for example, Sloanea L., after Sir Hans Sloain*, Petrea L., after Lord Petre, 
and Lecliea L., after d. Lc^che, (‘te. It is probable that the si?nilarity of the 
name Morea to Jiis wife’s maiden name Morwiis led to his misspelling it. 
However, as the genus Morea was })ublished after 175d, properly charac- 
terised and figured, and wcdl within the ))ros(*ribed limits of acceptance, and 
as Linne accepted it as Miller's genus (se#* Ijinnc, Gen. Plant, ed. 6, 27 
[1707], where he eoj>ies the. cliaraet(‘rs of the genus as given by Miller), 
there is no reason ^^lly Miller’s original spelling should not be retained. 

Linne has created further (tonfusion fiy the way he has given names to the 
hj>eeies figured by Miller without (juoting Miller’s descriptions or figures, 
the Linnean description being as follows : — 

M, x^eijeta^ foliis canaliculati<, Mill. Diet. Habitat in Africa. 

M,juncea^ foliis subulatis, Mill. Diet. Habitat in Africa. 

Prom these inudeejuate and erroneous descriptions and references it is 
impossible to know to which of Milho-^s figures Linne intended to apply 
tlie sj)ecific names. His intemtions are, boweven*, made clear by entries in 
Linne’s writing in his own copy (d* the second edition of his ‘Species 
Plantarum ’ at the Linnean Society, which is interleaved and annotated by 
liiin, evidently in ^\e\\ of publishing a thiul edition. In this copy the 
descrij)tions, including the added and sometimes corrected written words are 
as follow s : — 

(1) Moraa {reaeta) sputha unitlora foliis gladiatis, Mill. Diet. Habitat in 
Africa, (’ap. li. Spei, ltd. fibrosa. 

(2) Morau (jiincea) spatlia bifiora foliis subulatis, Mill. Diet. Habitat in 
Africa, (\ B. S. biilbosa. 

On the intercalated leaf Linne has written the following copied from 
Miller’s plate : — 

Moraja spatha biflora, caule planifolio floribiis niinoribiis, Mill. Ic. 159, 
t. 138. f. 1. 

yS Moroea spatha uniflora, caule planifolio florihus majoribiis. Mill. Ic. 159, 
t. 138. f. 3. 

Petala cterulea s. violacca s. i)urpurea ; tribus exterioribus macula baseos 
flava. Radix bulbosa. 

This, on account of the added word “ bulbosa ” to number 2, obviously 
was intended to bo added to M.juncra, whereas il/. vegeta has white flowrers, 
and is not bulbous. 

Miller, in his eighth edition of the ‘ Gardener's Dictionary,’ has correctly 
applied the Linnean specific names to the plants he had figured in his ^ Figures 
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of Plants ’ on tt. 238 & 239. Therefore the genus Morea starts with these two 
species, o£ which M. juncea L. must be accepted as the type, for not only 
is it the first to be described and placed, together with the generic character, 
in a chapter by itself, but it is evidently the species from which the fruit was 
characterised. M. vegeta L., on account of ils root-stock being a rhizome 
instead of a conn, its laterally flattened leaves and other characters that 
distinguish it from all true species of Morea^ must be removed from that 
genus and the name Dietei imposed upon it by Salisbury retained for it, 
as I have indicated under Iris compressa Tliunb. 

The plants in the Liiinean Herbarium named “ }f, vegeta ’’ and '‘‘M, juncea ” 
are (as already stated under Iris compressa Thunb.) in no sense ty[)cs of those 
specific names, and in no way corresj)ond to Miller’s figures, for they are 
marked on the sheets as ha\ing been collected by Sparnnann, either between 
April and November 1772 or between March 1775 and April 177(5, the only 
periods when Sparnnann was in South Africa. These specimens could not 
have been seen by Linne until at least ten years alter he had ])ublished the 
specific names vegeta^^ and '‘‘juncea^ The younger Linnti seems to have 
recognised this and considered the two plants to be varieties of one species, 
which he called M. iriopetala var. u juncea and var. ^vegeta. As these two 
names represent two distinct species, it may make matters clearer if I here 
set forth the synonymy of the four plants in question : — 

Morea vegeta L. (1762), founded upon Morea spatha unifiora^ foliis 
gladiatisy radice fibrosa, Miller, ^Figures of Plants,’ ii. 159, t. 239. f. 1, is 
Dietes vegeta N. E. Br. Morea iridioides Linn. f. (1781) ; Jris compressa 
Linn. f. (178]). Not M, vegeta Jacql nor of Murray, 8 a st. Veg. ed. J3. 

M. JUNCEA L. (1762), founded upon Morea sjmtha hijlora and M. spatha 
&c.. Miller, ‘Figures of Plants,’ ii. 159, t. 238. This is Morea 
juncea L. M. trisiis Ker ; Iris tristis Linn. f. (1781) ; M, vegeta Murray, 
Syst, Veg. ed. 13, 79 (1774), not of Linne. 

M. IRIOPETALA var. VEGETA Linii. f. (1781), excluding the reference to 
Murray, Syst. Veg. ed. 13, 79 (1774), winch belongs to M. juncea L. This 
is M, plnmaria Ker. Iris plumaria Thunb. (1782) ; M. mira Klatt (1885). 

M. IRIOPETALA var. JUNCEA Linn. £. (1781). This is only a depauperated 
form of Morea crispa Ker. It is the plant described as il/. juncea by 
Baker in FI. Cap. vi, 15, but is not M, juncea L. It agrees with Wright 
257 from Simons Bay, named by Baker “ M, crispa var. reciifolia Baker,” 
but is not the same as the plant figured as M. crispa in Bot. Mag, t. 759, 
whicli Baker quotes for this variety. 

In my opinion the name M. iriopetala cannot be maintained, as it was 
founded upon two distinct species, which were both described by Thunberg 
in the following year, and have long been recognised as distinct. 
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I. VIRGINICA I’liuiil). Diss, Iris, IG (1782). One sheet. 

This is not a South African plant. It is named 7. Gueldenstaedtii by 
Klatt. 

I. VISCARIA Thiinb. I)i«s. Iris, 2^ (1782). One sheet. 

This is Morea viscaria Ker, and tlie type of the species, as no specimen 
of it so named exists in the Liniiean Herbarium. 

IXTA L. 

IxiA ARISTATA Tliunb. Diss. Ixia^ 14 (1784). Four sheets, each containing 
a different species. Of these it seems tljat tlie specimens on slieet a must 
be considered as the type of tlie species, because (if we exclude the words 
pedalis et ultra ” and how<*rs “ (piin(|[uc iiscjne novem '’) lliey l.est conform 
to tlie description. The words “ [lalmaris " and flowers “rarissime unicus 
rarius duo ” and ‘‘folia scapo diinidio broviora ’’ could have been taken only 
from the specimens on sheet a and the other characters given agree with 
those specimens. They are iho only ones that have a corm, so that Thiin- 
berg could not have de.scrii)ed that organ from any other. Therefore, as 
Thunberg’b name \b oKler than KorV, it mu^t be retained for one of the 
plants that Thiinl>erg intended should bear it and a neyv name given to 
Lvia aristata Ker, yvbicb is a different >pecies. The s}nonymy is as 
folloyvs : — 

a. I. aristata Tliunb, (1784), not of Ker nor of Baker. /. leKcantha 
var. ariMatd Baker. Tbi- jdant is identical with that distributed 
by Drege und<*r the yvrong name of “ /. cotiica Salisb.^^ collected 
between 81angb<*nvel, French Hoek, and Donker Hook. It 
is placed by Baker under 7. leucantha Jacq., which is a 
different species, being yery much taller, wdtli broader leaves, 
white bracts, and many Howers in a spike. 7. aristata Thunb. 
is only 6-7 inches high. It has a conn 5-6 lines in dia- 
meter, clothed with pallid hair-like fibres |-1 inch long, 
and has 4-5 leaves to a plant, 2-3 inches long, 1 line broad, 
linear, acute, erect, all rising to about one ley el and only about 
half as long as the stem, which bears 1-2 erect flow'ers. Bracts 
suborbicular, yvith 3 short subulate teeth, smoky - brown. 
Perianth- tube 1 line long ; segments 7 lines long, 3^ lines broad, 
elliptic-oblong, obtuse, apparently white or creamy-white inside, 
flushed purplish on the back. It is not /. conica Salisb, as 
named by Klatt. 

P is Zxia elegans N. E. Br., comb. nov. 7. aristata var. elegaus Baker, 
Handb. Irid. 162, not o£ FI. Cap. Wurthia elegam Regel, 
Garteii/i. 1853, 98, t. 46. f. 2. 

Thunberg^s specimen on this sheet is identical with a specimen, 
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the only one in Kew Herbarium that matches it, collected by 
Dr. Thom, which is unfortunately without a locality. The 
specimen from Swellendam, ZeyJier 4014, referred to this species 
by Baker in FI. Cap. vi, 79, is I»la polystachya L.^ the true 
plant, and distinct from several of the specimens so named by 
Baker. Thunberg’s specimen is not /. patens Gawl. as named 
by Klatt. 

7 is Iida sp. I do not find any specimen in Kew Herbarium that 
matches this. Its leaves are nearly as long as the stem, a 
character that does not agree with Thunberg's description. 
h is Ixia micrandra Baker, and is not i. patens Ait, or /. leucantha 
Jacq., or /. Candida Ked. as named by Klatt. 

For the plant that has hitherto been called 7. aristata Ker, 1 propose the 
name Ixia longituba N. E. Br., nom. nov, {Syii.: 7. aristata Ker in Bot. 
Mag. t. 589 (1802), not of Thun berg. 

SwjBLLENDAM DIVISION : between Zonderoinde liivor and Breede Kiver, 
Zeyher 4016 I. 

I, BICOLOR Thuiib. Diss. Ixia, 15 (1783). Two sheets ; — 

a. The plant on this sheet is named by Baker Geissor/nza jnirpureo4utea 
Baker. The latter, however, is a different species, with stouter 
leaves and verj' much smaller flowers with a short tube entirely 
included within the bracts, and not neaily tuiee as long { 4 s the 
bracts as they are in Thunberg’s plant, which is not rtq)resented 
at Kew. Thun berg’s pl4nt may be regarded as a distinct species, 
of which the following is a description : — 

Geiftsorhiza bicolor K. E. Br., comb. nov. Ixia bicolor 
Thunb. Plant 2^-3^ inches high. Leaves about three to a 
plant, 2 - 3 i inches long, ^-1 line broad, filiform or linear, 
curved, glabrous and not glutinous. Stem 1-2-flowered, rather 
shorter than the leaves. Flowers sessile. Bracts 3-4 lines long, 
obtuse and entire or scarcely notched at the apex, green, tinged 
with brownish at the apex. Perianth-tube about 5 lines long and 
much exceeding the bracts, narrowly funnel-shaped ; segments 
about 7 lines long and 2^ lines broad, elliptic-oblong, obtuse, 
bright yellow', with the base and the throat of the tube blackish- 
purple (or, according to Thunberg, blue). Stamens and style 
attaining to more than half the length of the perianth-segments; 
stigmas about line long. 

South Africa, without precise locality, Thunberg 1. 
agrees with a specimen at Kew collected by Pappe on Cape Flats and 
named by Baker GeizaorUM bumiliz var. grandiflora Baker. 
It is not Trichonema caulescens Gawl., as named 83 ^^ Klatt. 
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IxiA BULBiFfiRA Thuiib. Diss. Ixia, 15 (1783). Four sheets : — 

)9 is Sparaxis bulbifera Ker. 

7 and B are Sparaxift fimbriata Ker. Not S. grandiflora^ as named 
by KUitt. 

€ is Sparaxis atropurpurea Klatt. 

I. BULBOCODiUM Thiiiib. Diss. Ixia, 8 (1783). Two sheets from S. Africa : — 

« is Romulea similis Eckl. according to Baker ; it is not Trichonema 
cruciatnm Gawl., as named by Klatt. 

7 is Romulea rosea Eckl. according to Baker. It is the same plant as 
Zeyher 1805 ! with brown margins to the inner bract. It is not 
Trichonema ochroleacum Ker, as named by Klatt. 

€ is Romulea rosea Eckl. according to Baker, but I very much doubt 
the correctness of this identification. 

I. CAPiLLAKis Tluinb. Diss. Ixia, 12, with a reduced fig. (1783). Two 
sheets. Both are Ixia capillaris Linn. f. Snp[)l. 92 (1781) and Thunb. 
Diss. Ixia, 12, with fig. (1783). I cannot match this species with any 
specimen in Kew Herbarium. It bears no resemblance either generically 
or specifically to L linearis Thunb. (see bolow'), with which Baker has united 
it in FI. (’ap. vi, 83, nor is it the same as the specimens (MacOican 2657, 
Herb. Norm. 282, and Burchell 6118) quoted by him as being i. linearis^ 
nor at all like 7. capillaris var. gracillima Ker in Bot. Mag. t. 570. I there- 
fore give the following description of it: — 

I. capillaris Linn. f. (3orm 5 lines in diameter, globose, clothed with 
fine reticulated fibres. Leaves glabrous, 2-3 at the base, erect, 3-6 inches 
long, lino broad, linear, subacute, with a midrib and thick edges at 
the laterally flatten<*d upper part, besides one long sheath-like leaf extending 
mostly for three-quarters of the way up the stem, with a short, free, erect 
blade 1-2 inches long, stem 10-19 inches high, line thick at the base, 

erect, not flexuose, glabrous, the flowering part about 1-1| inch long, 
l-4-flowered (Tlmnberg's figure represents it as 8-flowered), one or two of 
the lowest flowers on distinct pedicels 2-4 lines long, the others sessile, all 
ascending. Bracts 4|-5 lines long, 3-tootlied at the apex, submeinbranous, 
pale brownish, with three dark browm ribs. Perianth-tube 2-3 lines long, 
funnel-shaped, included in the bracts ; segments 6-7 lines long, 2-2^ lines 
broad, oblong or elliptic-oblong, obtuse, wlntish, reticulately veined'’ 
according to Thunberg. Filaments of the stamens exserted about 2^ lines from 
the tube ; anthers 2^-2|^ lines Jong. Style about 4 lines long and about 
equalling the staininal filaments ; stigmas 1 line long, filiform, entire, recurved. 

South Africa : locality unknown, Thunberg !. 

Thunberg’s specimens must be accepted as the type of this species, as there 
is no named specimen of the plant in the Linnean Herbarium, either of the 
father or of the son* 
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As the specimens quoted by Baker for J. linearis represent two different 
species (^MacOwan 2657 and 262 being one species, and Burchell 6118 
being another I), and as Baker’s description agrees with neither, they require 
to be renamed and described. 

I. ciNNAMOMEA Thumb. Diss. Ixia, 10, with fig. (1783). One sheet. 

This is Hesperantha cinnamomea Ker, and agrees with the type of 
/. cinnamomea Linn, f. 

I. oocciNEA Thunb. FI, Cap, 1st ed, 207 (1811). Two sheets ; — 

a is Ixia apeciosa Andr. 
is Xxia patens Ait. 

I, OORYMBOSA Thuiib. Diss. Ixia, 11 (1783). Two sheets : — 
a is Lapeyronsia pnrpnreolutea Baker, equals SMechter 10622 
collected near Saroii in Tulbagh Division !. The typo of L,pnr^ 
pureolutea, Tulbagh, Thom, consists of* four specimens, on one 
of which the violet spot described by Baker is well marked, on 
another it is very small and faint, and on the other two tliere is 
no evidence of any spot, nor is any spot visible on Thuriberg’s 
specimen. The edges of the leaf are sometimes crisped as 
Thiinberg describes, sometimes not so, 

/3 is Lapeyronsia asnrea Eckb 

I. CRIRPA Thunb. Diss. Ixia, 9(1783). Two sheets; both are Tritonia 
imdnlata Baker, and match the tyiwof Lvia crispa Linn, f. 

I. OROCATA Thunb, Diss. Ixia, 17 (1783). Two sheets : — 

a is Tritonia crocata Ker. 

P is Tritonia densta Ker. 

I, CROCEA Thunb. FI. Cap. 1st. ed. 218 (1811). One sheet. 

This is Romnlea snblntea Baker=i.^7a suUntea Lam. (1789), It is not 
Trichonema speciosvm Ker as named by Klatt. 

I. ELLIPTICA Thunb. in Hoffm. Phyt, Blatt. 4 (1803). One sheet. 

This is Lapeyronsia jnncea Pourr. On tlie back of the sheet is written 
by Thunberg, Cult, in Horto Kewensi, AfzeliusJ^^ Gladiolus junceus 
Thunb. is the same plant. 

1. EREOTA Thunb. Diss. Ixia^ 16 (1783). Three sheets, all X« erecta 
Thunb. but not 1, erecta Berg, which is a synonym of I, polystachya L. 

Thunberg's plant is. the same as Sieher 130 and Ecklon 442 (issued as 
L monadelpha). It has very broad leaves (3-7 lines broad), with the flowers 
very closely placed on the spike, and is quite distinct from L erecta Berg, 
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which has narrower leaves and the flowers lax and rather distant on the 
spike. 

I. EXCISA Thunb. Diss. Ixia, 19 (1783). Two sheets : — 
a is Geiisorhisa excisa Ker, and is the same as the type of Ixxa 
excua Linn. f. (1781). 

)9 is a species of Geisiorbisa that T do not match at Kew. It is not 
like fy. recurvi folia Klatt as named by Klatt, nor is it (?. Dregei 
Baker, to which Baker has referred it. Thunberg’s plant differs 
from (j. Vregei by its thicker and less acute leaves, larger and 
peculiarly speckled bracts, and yellow flowers, which in places 
have turned green, but do not have a black blotch at the base of 
the segments as in 6r. Dregei. 

I. FALCATA Thunb. Diss. Ixia, 19, with fig, (1783). Four sheets 

a and ^ are Heaperantha falcata Ker, and identical with the type of 
Ixia falcata Jlinn. f. 

7 contains two species. Three specimens on the sheet belong to 

Hesperantlia pilosa Ker. The fourth specimen I am unable 
to determine. It is not Hesperantlia graminifdlia as named by 
Klatt. 

8 is not Hesperantlia falrata Ker, as named f)y Klatt, nor Geissorlitza 

Brehmii Eckl. as named by Baker, but appears to be a small- 
flowered form of (or a .^^pecies allied to) the plant Baker has 
called G. imbricata Ker. 

I. FENESTRATA Tliuiib. in Hoffin. Phyt. Blatt. 4 (1803). One sheet. 

This is Tritoiiia laxifolia Benth. Ou the back of the sheet the locality 
is given as between Sunday River and Fish River. 

I. FRUTICOSA Thunb. Diss. Ixia, 5 (1783). One sheet. 

This is Nivenia fruticoia Baker. Jxia fntticosa Linn. f. (1781) 
(I have compared it wdih the Linnean type) ; Aristea fruticosa Pers. ; 
Witsenia ramosa Thunb. (1811) ; W. fruticosa Ker. 

1. HiRTA Thunb. Diss. Ixia, 9 (1783). One sheet. 

This is Gaissorhiia hirta Ker. It is not G. quinquangularis Eckl. as 
named by Klatt. 

I. HUMius Thunb. Diss. Ixia, 8 (1783). Four sheets : — 

a is Galaaorliixa bxinilia Ker. 

and 7 contain specimens of a species that I fail to match in Kew 
Herbarium. It is nearest Geissorhiza humilis var. grandiflora 
Baker, but the bracts and flowers seem different. It is not 
Q. Brehmii Eckl. as named by Klatt, 
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B is GeiSBorhima graminifolia var. bicolor Bakei% and is the same as 
MacOvvan, Herb. Norm. 261. It is not G. quinqangularis Bckl. 
as named by Klatt. 

I. LANCEA Thunb. Diss. Ixia, 18 (1783). One sheet containing five good 
specimens of a species which I do not malch with any specimen at Kew. 
It is not Tritonia crispa Ker as named by Klatt. Although resembling that 
species in general appearance, it differs by its lanceolate acute glabrous 
leaves being entire with in rolled margins (not at all crisped) and 
inches long and 2~4 lines broad, or some of them narrower and linear from 
the margins being very inrolled. The bracts are much as they are in 
1\ crispa^ but the perianth-tube is only 7-9^ lines long and exserted only 
5-6 lines beyond the bracts ; the perianth-segments are 6-8 lines long and 
3-4 lines broad, elliptic-oblong, obtuse, apparently white, with the three 
outer segments purplish on the back. 

The name /. lancea has been omitted by Baker from the ‘ Flora Capensis,^ 
and as the plant is different from Lvia lancea Jacq. I propose to retain the 
much older name and call the plant : — 

Tritonia lancea N. B. Br., comb. nov. ; Lvia lancea Thunb. (1783), not 
J. lancea Jacq. (1796j. 

PiQUETBERQ DIVISION: Piquetberg, Thnnhergl. 

I. LINEARIS Thunb. Diss. Ixia, 12 (1783). One sheet. 

This plant is also 7. linearis Linn, f., but bears no resemblanoe -to that 
described and quoted as being Ixia linearis by Baker in FI. Cap. vi, 83, and 
is identical with Gladiolus hijiorus Klatt I. It is not G. dehilis Sims as 
named by Klatt. As Limit’s name has priority I propose to retain it for 
this species, which is a Gladiolus and not an 7Wtr, and call it 

Gladiolus linearis N. E. Br., comb. nov. Ixia linearis Linn. (1781) 
and of Thunb. (1783) ; Gladiolus In/iorus Klatt in Trans. S. Afr. Phil. Soc. 
Hi, 197 (1885). 

Cape Division : Cape Plats ; between Cape Town and Stellenbosch, 
Thunhergl) near Wynberg, MacOwan 2279, a?id Herb. Norm. 279 1. 
MacOwan^s specimens agree with the type !. 

I. MACULATA Thuiib. Diss. Ixia, 16 (1783). Nine sheets : — 

a is Tritonia itricta Klatt and is Zeyher 4008. It is not /. retusa as 
named by Klatt. 

yS is a species of Ixia which I do not match at Kew. It is not like 
Gladiolus dehilis Sims, as named by Klatt. 

7 is named Ixia conica Salisb. by Klatt, but I doubt the correctness of 
the identification, 

^ is Ixia colnmollaria Ker. 
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I is Ixia monadelpha De la Roche, not /. capillarisy Bot. Mag., as 
named by Klatt. 

The other four sheets appear to contain variations of Ixia maculata L. 
I. MiNUTA Thunb. Diss. Txia, 6, with fig. (1783). 

This is Pauiidia minuta Diir. & Schinz. Syn. P. hypoxidoides Harv. 
and is the same as Ixia minuta Linn. f. (1781). As Linne’s specific name is 
much the older it must take precedence. 

I. MONANTHOS Tliunb. FI. (Jap. 1st ed. 22G (1811). One sheet. 

This is Geiaaorhiza Bellendeni MacOwan [Ixia monanthos Thunb,, not 
of De la Roche). It is not (r. Rocheana Sweet, as named by Klatt. 

I. PENDULA Thunb. Diss. Ixia, 15 (1783). One sheet. 

Thuiiberg’s specimen of this plant is identical with that in the Linnean 
Herbarium on which the species was founded. 

It is Dierama pendula Baker, but under this name Baker has confused 
two or three other species. The type is a native of Uitenhage and 
Humandorp Divisions, Zeyher 918. 

I. PKNTANDRA Thunb. Diss. Ixia, 18 (1783). Two sheets. 

Both are Tritonia scillaris Baker, one being a remarkable peniandrous' 
form, and the same as Ixia pentandra Linn. f. (1781). 

I. PILOSA Thunb. Diss. Ixia, 8 (1783). One sheet, containing three 
distinct species. One is Hesperaatha piloza Ker. Another may be 
Hesperantha falcata Ker. The third seems to be a species of Geissorhiza 
near 6r. pavciflora Baker, but with a different conn. No named specimen 
of Ixia pilosa Linn. f. exists in the Linnean Herbarium, therefore Thun- 
berg’s specimen of it must be accepted as the type. 

I. POLYSTACHTA Thuub. FI. Cap. 1st ed. 240 (1811). Two sheets ; — 
a is Ixia polystackya L., not /. duhia Vent., as named by Klatt. 

)8 is a species of Ixia I cannot determine ; it is not /. conica Salisb. as 
named by Klatt. The flowers appear to have been rosy or 
purplish. 

I. RADIANS Thunb. in Hoff. Phyt. Blatt, 3 (1803). Two sheets; both are 

GeiasorUza rockenaiz Ker. 

I. REFLEXA Thunb. FI. Cap. 1st ed. 220, (1811). Five sheets 

a, fi, 7 , and 8 are Romulea bxlbocodioides Baker. 

6 is R* bxlbocodioidea var. eloxgata Baker. 

I. RETICULATA Thunb. FI. Cap. ed. Schultes, 60 (1823). One sheet. 

This is Tritonia linoata Ker. 

WNN. JOURN.— botany, VOL. XLVIII, B 
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I. SOABIOSA Thunb. FI. Cap. 1st ed. 243 (1811). One sheet. 

This is I. scariosa Thanb., but may possibly be the same as L ineamata 
Jacq. Ic. Rar. t. 282 (1796). Jacquin, however, represents the stem as 
simple, while Thunberg’s plant, even in small weak specimens, has a branching 
flower-stem. The stamens of this species are nearly as long as the perianth- 
segments. It is the same plant as Bolus 14278, bat distinct from MacOwan 
and Bolus^ Herb. Norm, (598, which is a very similar plant, but has larger 
flowers and shorter stamens, and comes from a different region. Thunberg’s 
plant is noti. eajnllaris^ Bot. Mag., as named by Klatt. Written on the back 
of the sheet by Thunberg is the locality Cold Bokkeveld,” which is not 
mentioned in his ‘ Flora Capensis.^ 

I. soiLLARis Thunb. Diss. Ixia, 13 (1783). Two sheets : — 

OL is Geiaaorhisa aetifolia Eckl., not of Baker. It is not G. setacea 
Ker as named by Klatt. 

is neither Geissorhiza setacea Ker, as named by Klatt, nor G, humilis 
var. hicolor Baker, to which Baker has referred it in the FI. Cap. 
vi, 67, and I am unable to match it at Kew in the genera 
Geissorhizay Ixia^ Lapeyrousiay or Hesperantha, It appears to 
be a true GeiaaorUsa. 

I. SEOUKDA Thunb. Diss. Ixia, 9 (1783). Two sheets : — 

« is GeisBorliisa seconda Ker. 

8 is G. seeimda var. ramosa Klatt. 

I. SBTAOBA Thnnb. Diss. Ixia, 13 (1783). One sheet. 

This is Geissorhiaa setacea Baker. 

I. SQUAiiiDA Thnnb. in HoKm. Phyt. Blatt. 4 (1803). One sheet. 

This is Tritonia securigera Ker, and is the same as Gladioltit tecuriger 
Ait. (1789). 

I. YisiDTS Thnnb. FI. Cap. 1st ed. 242 (1811). Two sheets ; both are 

I. Yiridiflora Lam. (1789). 

MOBEA Miller. 

(For the spelling of title name see note under Irit tri^, p. 40.) 

M. AFBIOANA Thnnb. Diss. Mor. 7 (1787). Three sheets. 

All are Aristea afticaiM Hoffmannsegg, and are the same as Ixia 
afneana L. (1753) and Aristea eganea Ait. 1789. 

M. AFHTLLA Thnnb. Diss. Mor. 9, t, 2 (1787). One sheet. 

This is Boltartia aphylla Ker, Morea achylia Linn. not pf Bidcer ; 

JTMtttPhaiips!. 
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The description by Baker of B. aphylla in FI. Cap. vi, 45, is founded upon 
two or more different species which are distinct from Thunberg’s plant and 
are unnamed. 

In the Smithian Herbarium at the Linnean Society is a specimen named 
Ixia gladiata by Linne (the type of Bobartia gladiata Ker), with the name 
‘‘ aphylla written on it by Smith (?) ; but it is not the same plant as Thun- 
berg^s, which latter must be accepted as the type, since no specimen of it 
exists in the Linnean Herbarium. 

M. BBRMUDIANA Thuiib. Diss. Mor. 7 (1787), placed under Aristea in his 
Herbarium, Three sheets marked as South African : — 

a is Aristea Eckloni Baker, not A, spiralis Ker, as named by Klatt. 

7 is Aristea anceps Eckl. 

h is apparently Siayrinchium angustifolium Mill, not a South African 
plant. 

M. CiKKULEA Thunb. Diss. Mor. 12, t. 2 (1787), namod Aristea carulea in 
Tlmnberg’s Herbarium. Three sheets : — 

£» and 7 are Arittea coernlea Vahl. 

^ contains two species which I have marked A it B : 

A is ArUtea ceerolea Vahl. 

B is Ariatea eapitata Ker. 

M. cniNENSls Thunb. Hiss. Mor. 1-1 (1787). One sheet, marked as from 
the Oape. Tliis is Belemcanda cUnenaU Lem., but is not a South African 
plant. 

M. COLLINA Thunb. Hiss. Mor. 11 (1787). Four sheets ; — 

1 is Homeria coUina Vent. 

2 by its very long flower-clusters agrees with Morea grandiflora Eckl. 

according to a specimen collected by Zeyher so named at Kew, 
but it is not Homeria collina us named by Klatt. 

3 is Morea gigantea Klatt, not Homeria miniata Sweet as named by 

Klatt. 

4 is Homeria species ? in fruit. It is not H. coUina Sweet, as named 

by Klatt. 

M. OBISPA Thumb. Hiss, Mor. 13 (1787). One sheet. 

This is M, ondolata Ker, and is the type of the species. The name was 
changed by Ker, because he had used the name AS. crispa for a species 
(/m eritpa Linn, f.) to which this specific name had been earlier applied. 

I do not match Thuuberg's specimens of AS. crispa with any specimen at 
Kew. 

The plant collected by ASacOwan (no. 2102) quoted by Baker in FI. Cap. vi, 
20, afl heiog AS. undulata Ker, i#a different species and at present unnamed. 
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M. DiOHOTOMA Thunb. Prod. 186 (1880). One sheet, named Aristfa 
dichotoma on the sheet. 

This is Aristea dichotoma Ker, and the type of the species. 

M. FiLiFORMis Thunb. Diss. Mor. 9, f. 1 (1787). One sheet. 

This is Bobartia filiformU Kex^Morea filiformis Linn. f. It is the 
type of the species, as no specimen of it so named exists in the Linnean 
Herbarium. I do not quite match this small-flowered plant at Kew, for the 
specimens collected by Kitchhiff, Bolus, and Zeylier, quoted for this species by 
Baker in FI. Oap. vi, 44, do not belong to B. filiformis Ker, their flowers 
and bracts being much too large, and apparently represent an unnamed 
species. 

M. FLEXUOSA Thunb. Diss. Mor. 10 (1784), Four sheets : — 

a contains three specimens of Hexaglottis flexuosa Sweet {Morea 
Jiexuosa Linn. f. (1781), excluding reference to Ixia longifolia 
Jacq.), and one specimen of Morea edulia Ker. 
jd is also Hexaglottia flexuosa Sweet. This plant is not //. longifolia 
Vent., as named by Baker nor Jlomeria spieata Sweet, as 
named by Klatt. 1 do not match Thunborg’s specimens (which 
.were collected in Tulbagh Division, near the Berg Hirer, etc.) 
with any at Kew, but a plant that grows near (.^ape Town 
( WolleyDod 360, Ecklon 536, wrongly named //. rirgaia by Baker) 
is similar, although differing by its narrower and less flat leaves, 
less flexuose inflorescence, and much more exserted flowers. 
Baker has wrongly referred this plant partly to IL longifolia 
Vent, and partly to 11. virgata Sweet, yet it appears actually to 
be without a name. The figure (Bot. Mag. t. 695) of Hewaglottis 
flexuosa is not a very good one, the flexuose axis being badly 
represented. Thunberg’s specimens must be accepted as the type 
of this species, as no specimen so named exists in the Linnean 
Herbarium. 

7 contains two species, which I have marked A and B : 

A is Hexaglottis longifolia Vent, and equals Ixia longifolia Jacq. 
Hort. Vind. iii, t. 90. This plant is different from //. fUwmsa 

^ It may be well to explain here that the descriptions and specimens quoted by Baker in 
FI. Cap. vi, 82, for Hexaglottis longifolia and H. virgata apply to neither of those species. 
Of //. Imgifolia Vent., the only specimens I have seen are WoUey Bod 8479 and the bit on 
Sheet y of Morea flexuosa in Thunberg’s Herbarium. To iSf. virgata Sweet the following 
specimens belong :-^Zeyher 1644, Burchell 262/1, MaeCHUivray 479, Bolw 2484, MaeOwm 
2055, Schleckter 9106. To the unnamed species above mentioned I should refer Bokkm 
95 and 586, Burchell 84 and 202, Drhge (name^yLAforsc virgata Jacq., a**) and Bohio 
8801, for all of which localities are given in the ^ Flfli Capensis.’ 
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Sweet, and none of the specimens (except this one piece) quoted 
by Baker for H, longifolia in FI. (tap. vi, 32, belongs to it. The 
true //. longifolia is a much stouter plant with a straight flow^ering 
axis and much broader leaves than U, flexuosa^ and appears to 
be a rare plant, the only speciin(3n of it at Kew^ being Wolley Dod 
3479, collected “by Orange Kloof sv\amp/^ 

B i.s probably a species of Morea^ which I do not match at Kew. 
Neither specimen is Homeria ndniata Sw^eet as named by Klatt. 

8 is probably a species of Homeria* It is certainly not Hexagloitu 
longifolia Vent., as named by Baker, nor Homeria spicata Sweet, 
as named by Klatt. 

M. GLADiATA Thuiib. Diss. Mor. 8 (1787). Two sheets. 

Both are Bobartia gladiata Ker and are identical with the type of Ixia 
gladiata Linn. f. in Herb. Smith at the Linnean Society. Moraa gladiata 
Murray, Syst. Veg. ed. 14, 93. 

M. IRIDTOIDES Thunb. Diss. Mor. 14 (1787). One sheet. 

This is Dietes vegeta N. E. Br. and equals Morea vegeta Linn. See under 
IriB t^ompressa Thunb. 

M. MELALEUCA Thuub. Diss. Mor. 5, t. 1 (1787). One sheet. 

This should take the name of Cleanthe lugens Aschers. & (Traeb. Synop. 
Mitteleurop. FI. iii, 534 (190G), as the name Morea luyens Linn. f. was 
imposed upon it six years earlier than Thuuberg's name, and should be 
maintained. The synonymy is as follows : — M. lugens Linn. f. Suppl. 99 
(1781) ; M, melaleuca Thunb. (1787); Cleanthe bicolor Salisb. (1812). The 
reference to Cleanthe melaleuca Baker, given in FI. Cap. vi, 47, is incorrect, 
for at the place quoted (Journ, Linn. Soc. xvi, 112) the name given is 
Aristea melaleuca Ker and the (juotation “ Cleanthe melaleuca Salisb. at that 
place is also wrong. I do not match this plant with any specimen at Kew. 
The type is in the Linnean Herbarium and Thunberg’s specimens are identical 
with it. 

H. OVATA Thunb. Prod. 186 (1800). One sheet. 

This may possibly be laapesrroiuia ftaaifolia Ker in Konig & Sims, 
Ann. of Bot. i, 238 (1805), founded upon Gladiolus fissifolius Jacq. Ic. ii, 
t. 268, but it is not the plant of the Bot. Mag. t. 1246, nor of Baker, and I 
do not match Thunberg^s specimens at Kew. 

M. POLYAKTHOS Thunb. Diss. Morr. 12 (1787). Two sheets. 

Both are Morea polyantbos Linn. f. (1781). Thunberg^s specimens 
constitute the type of this species. In the Smithian Herbarium at the 
Linnean Society is a luEuriaiu pecimen of this species (like one on Sheet B 
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of Thunberg’s Herbarium) received from Thunberg in 1791, bearing the 
name “ Gladiolus junceus," the label having been transposed from a specimen 
of the real G.junceus (Lapeyroiuia jnncea), which bears the name Morea 
polyantlios in the same Herbarinm. M. polyanthos L. f. is the same as 
Zeyher 4080 quoted by Baker for that species, but is not the same as the 
other numbers also quoted for it by Baker. 

M. FusiLLA Thunb. Diss. Mor. 7 (1787), named Aristea pusilla on the 
only sheet of it. 

This is Aristea paailla Ker. 

M. SPATHAOEA Thunb. Diss. Mor. 9, t. 1 (1787). One sheet. 

This is Bobartia indiea L. (1753) !, and is the same as B. spathaeea Ker 
(1827). Thunberg’s plant is identical with the type- specimen of Bobartia 
indiea L. in Hermann’s Herbarium, now at the British Museum. The type 
is in very young flowering condition, hence Linne’s inaccurate description 
of it. As it was mixed by Hermann with his Ceylonese specimens, it was 
thought by Linne to have come from that country. 

Bobartia was originally published by Linne in 1847 in his ‘Flora 
Zeylanica,’ 17, and in the same year by Dassow (‘ Nova Piantarura Genera’), 
republished in Linnseus, ‘ Amoenitates Academicse,’ i, 387 (1749). It was so 
inaccurately described that it could not be identified, and twenty years later 
Gahn, “Fundainenta Agrostographisc,” in Linnseus, ‘Amoenitates Academicse,’ 
vii, 183, t. 2, f. 6 (1767), figured as being Bobartia some species of Xyris, 
which he had mistaken for that genus. It is evident that his figure 
could not possibly have been made' from the Liunten type in Hermann’s 
Herbarium. 

M. SPIRALIS Thunb. Diss. Mor. 6 (1787). One sheet. 

This is Aristea apiralia KerssMorea spiralis Linn. f. (1781). As no 
specimen so named exists in the Linnean Herbarium, Thunberg’s specimen 
must be accepted as the type. 

M. UHBELLATA Thunb. Diss. Mor. 13 (1787). Two sheets : — 
a is Morea ombellata Thunb. The type*specimen of the species. 
It is the same plant as Zeyher 4087, and is distinct from 
M. edulis Ker. 

This is not the same as M. umbellata Thunb., nor is it M. edvMs Ker 
as named by Klatt. It is the same as a specimen at Kew 
collected by Wallich. 

M. UNDDLATA Thunb. Diss. Mor. 14 (1787). Two sheets. 

Both are Ferrarla nadalata L. 
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WITSENIA Thunb. 

W. MAURA Thunb. Nov. Gen. PI. 34, with fig. (1782). Two sheets. 

Both are Witaenia maora Thunb. 

W. BAMOSA Thunb. FI. Cap. 1st ed. 2nd part, 256 (1811). One sheet 
named W, fruticosa. 

This is mreiiia fimticosa Baker. Izia Jruticosa Linn. f. Suppl. 93 (1781) 
and Thunb. Diss. Ixia, 5 (1783). Aristea fruticosa Pers. ; Witsenia fruticosa 
Ker ; JV. ramosa Thunb. 
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The Genus Festuca in New Zealand. 
By W. 0. Howarth, M.Sc., F.L.kS. 


(With 23 Text-figures.) 

[Read Ist March, 1928.] 

Introduction. 

The list o£}New Zealand Festucw given by Ilooker (1853-55 and 1864-67) 
comprises the following : — Festuca Uttoralis Labill, ; F. scoparm Hook. f. ; 
F. duriuscula L. ; F. bromoides L., the first two being regarded as not 
represented in our northern latitudes. 

Buchanan (1880) followed Hooker, but shortly afterwards Hacdcel published 
his monograph of European Festucw (1882), and this appears to have led to 
a more critical study of these grasses in New Zealand — in fact, a number of 
grasses were sent to Ilackel, who comniiinicated his observations to the New 
Zealand Institute (1903). Cbeeseinan (1906) largely draws on Hackel in 
giving the following list : — Festuca littomlis Labill. ; ovina siibsp. 
zelandke Hack.; F, ovina subsp. Mattheicsii Hack. ; F. rubra L. ; F. coufrarta 
T. Kirke; F, Co,vii Hack. He describes F, scoj)aria Hook, under Foa 
litorosa Oheescm., and under F, rubra L. says that according lo Hackel this 
constitutes the greater part of Hooker’s duriuscula L., tlie true duri- 
usetda not existing in an indigenous state in New Zealand, 

In his monograph Hac'kel (1^82) places F, duriustixla Jj. under F. ovina L., 
sensti ampliss., as a variety, but 1 have shown (1923) that tlie true Linnean 
Festuca duriuscula is a form of F. rubra corresponding to F. rubra WiwfaUax 
as conceived by Hack(}l. I am interested to have further confirmation of 
this view, for a sheet from New Zealand in Hooker’s nerbariuni at Kew 
labelled F, duriuscula L. bears what 1 determine as/', rubra var. /a/Zr/a* Hack, 
(see below). It is unfortunate that Hackel in his correspondence with 
Cheeseinan did not indicate wdiich of his numerous varieties of F. rubra he 
had recognised amongst those sent to him. 

In the further study of the New Zealand grasses we owe ranch to 
D. Petrie, who has not only collected widely, but has grown the plants under 
observation and submitted specimens to Kcw^ for the opinion of Dr. 0. 
Stapf. He has shown (1920) that F, contracta Kirk (1895) is really F.erecta 
D^Urv., and that its occurrence in New Zealand gives this grass a circum- 
polar distribution. Ha also records F, fallax Thuill. and F. dura Host as 
identified by Stapf. I have seen this material and can confirm the first, hut 
do not agree with the second determination (see under var. fallax below). 

The accumulated results of the work on the fescues are given in the second 
edition of Cheeseman’s Manual (1925). His list is : — Festuca Uttoralis Labill.; 

LINK. JOUEK, — ^BOTANY, VOL. XLVm. F 
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F. novw-zelandice Cockayne ; F. MattKewsii Oheesem. ; F. rubra L. ; F. multi 
nodis Hack, et Petrie ; F. erecta D^Urv. ; F. Coani Hack. 

It will be seen that F, novce^zelandice and F. MattJiewsii have been raised 
to species, and that a new species has been added. Cockayne (1916) gives 
F. novm-zelandice as a species in a list of plants under Plant-associations at 
Caso,^’ without assigning any reason for so doing. F multinodis is described 
for the first time in a communication to the New Zealand Institute in 1912. 

Cheeseman^s list is still, however, incomplete, particularly in the way in 
which he deals with F. ovina and F rubra^ and it was with a view to analy- 
sing these forms further that I undertook to examine a collection of fescues 
owned by Prof. Arnold Wall, of Christchurch, New Zealand, representing 
gatherings made by himself, Petrie, and others. I have also examined the 
collections at Kew, the British Museum (Natural History), Oxford, and the 
private collection of Mr. J. Cosmo Melvill. 

I had already completed this account when two papers by Cockayne and 
Allan appeared. In one they recognise the necessity of a complete revision 
of Festuca rubra as given by Cheesoman, since this name may apply to any of 
a large number of forms. To quote from their remarks (1926) : ‘‘ It seems 
to us to serve no useful purpose to include F. rubra L. in the New Zealand 
Flora as a sort of dumping-ground for forms of Festucce for which we cannot 

find a more suitable resting-place The whole matter will have to be 

investigated de novo in the field ; it cannot be done abroad by the herbarium 
method,’’ Now this is a statement depending for its truth on several factors, 
such as the acuteness of the collector, the distiiictiveneiis of the material 
collected, and the experience of the investigator. Given the right material 
it should prove no difficult matter to separate out the main types under 
F. ovina, F, rubra, etc., along Hackelian lines, and then to analyse these 
further in the same way. Thus Hooker recognised in the New Zealand 
flora that form of F. ruhra L. Hack., which passed amongst the British 
botanists of his day as F. duriuscula. It w'as Huckel who consigned quite 
a different plant under this name to F ovina, and, although I have found 
what I consider to be F. ovina, duriuscula Hack, in the material 1 have 
examined, I consider it to have been introduced. There was, I understand, 
a large introduction of European grasses into New' Zealand shortly after the 
publication by Stabler and Schroeter (1889) of their work on forage-plants. 
HackePs view as quoted by Cheeseman (1906) under F rubra does not 
criticise Hooker, but confirms him, and is due to HackePs misconception of 
F. duriuscula L. 

In 1902, working from herbarium material supplied to him, Hackel 
described two well-defined types as subspecies under bis rather broad con- 
ception of F. ovina, vis., F. oeina, novcs^zslandicB and F. ovina, Medthewni ; 
be did not, however, give any indication of particular types under F rubra^ 
except perhaps in unpublished correspondence, suggested by Cheesensuiii^i 
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vague reference (1925) to possibly introduced European forms, and indu- 
bitable native varieties. Cockayne and Allan (1927) criticise Clieeseman for 
admitting F, ruhra to the flora on Hackers authority, because lie gives 
neither diagnoses nor localities of tliesc “ varieties.^^ Then they say : “ It is 
certain that a great deal of hybridisation has occurred. Here is, therefore, 
a case where the task of arriving at the status of the various forms is one of 
great difficulty, if not of impossibility. To us it seems that only those forms 
which research shows in the ‘ jordanons ’ not occurring in other countries 
should be admitted to the flora. And it is obvious that no collection of 
herbarium specimens, however complete, could be satisfactorily determined 
by specialists, however expert, without the added information derived from 
field studies and experimental cultures.'^ It is, of course, impossible to 
isolate true jordanons with herbarium material, and the extreme difficulty 
of doing it from living material is reflected in the comparatively small 
amount of genetical research which has been done so far on the constitution 
of the Linnean species. But it is a big step from the consideration of Festuca 
ruhra to that of its component “jordanons,’^ and much preparatory work can 
be done, and has been done, from herliarium material. As conceived by 
Hackel, F, ruhra is subdivided into six subspecies, and these again into 
varieties, subvarieties, and even forms. Amongst these arc outstanding 
types with readily recognisable characters. There may be intermediates 
between his subvarieties or oven his varieties, which may suggest either 
hybridisation or evolutionary tendencies, and vvhic'h can be sludied only by 
experimental culture, but the broad groupings are on the whole sound. Since 
Hackel, the Festucce have received further critical consideration in definite 
regions, e,g,^ by Stebler and Schroeter in Switzerland, S. Belli in Italy, and 
A. St,- Yves in the Maritime Alps. Such work lias been accomplished largely 
from a close study and careful sifting of dried material, and is useful in two 
ways : it aids the monographist to eo-ordiuato affinities and from the facts 
to make his generalisations, and arrive at a closer conception of a species ; 
and, secondly, it assists anyone who desires to make a detailed investigation 
of species thus treated as represented in a definite region, and to recognise 
new ones. Oarried out on scientific lines order is [iroduced out of apparent 
chaos, and the confusion exists only in the minds of those who refuse to 
recognise such work. 

One is led to wonder if Cockayne and Allan are even yet able to distinguish 
between the forms F. rubm and F. ovina in their broadest sense, in spite of 
the amount of work done on the subject. Writing in 1910, Cockayne 
says: — ‘^The tussock meadows of the montane regions and the plains 
are of great commercial importance. They are, in fact, the home of those 
vast flocks and herds on which the prosjierity of the Dominion so largely 
depends. The study of their plants is therefore of high economic interest. 
Foremost come the grasses^ replaced now in so many cases by those of 

r2 
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Europe and by the host of introduced weeds. Some of these indigenous 
grasses arc most valuable for stock. The tussocks belong especially to two 
species — Poa ccespitesa and Feutuca rubra. As a food for stock the Poa is 
not of much moment, but Festuca rubra is of considerable value.’* Now, 
contrast with this what Cockayne writes of apparently the same plant- 
formation in a second edition of the same work published in 1919. On 
page 86 we read : “ The great tussock-grassland plant community falls into 

two distinct classes ..... Where the soil is specially sour the red 

tussock Danthonia Raoulii var. rubra dominates ; but where the climate is 

drier one or other of the two tussocks — the silver-tussock {Poa 

empitosa) or the hard-tussock {Festuca novce-zelandiw) — is the physiognomic 
plant. As the Danthonia is a much ‘ taller tussock ' than either of the other 
two, the two plant-formations may be known as ' tall tussock-grassland’ and 
‘low tussock-grassland ’ respectively.” On page 92: “It is low tussock- 
grassland which must specially be considered from the economic 


aspect the association has supported millions of sheep for nearly 

seventy years Certainly the number of sheep grazed per acre is 


very small, perhaps one to four acres being quite a liberal estimate 

Evidently the tussocks Poa empitosa and Festuca novce-zelandice are not 
relished by sheep.” There is here no mention of Festuca rubra. It is clear, 
therefore, that Cockayne named F. rubra what was really F. novw-zelandice^ 
even though HackePs description had been in print in New Zealand about 
seven years, and that he much over-estimated its value for stock. In 
Cockayne and Allan’s (1927) most recent paper, the rather startling 
statement is made respecting Festuca rubra^ and now apparently in the full 
appreciation of its distinctiveness from F, novcv-zelandia\ that it really has 
very little value as a sheep-grass. If this is true for New Zealand, it is 
absolutely contrary to agricultural experience in England, or in Europe as 
a whole. From my lists below it will be seen that the forms of F, rubra 
occurring in New Zealand fall mainly under F. rubra, genuina Hack., and 
F. rubra, fallax Hack,, and these same types are known to our British 
agriculturists as F, rubra, or red fescue, and F. duriuscula, or hard fescue. 
Speaking of F. duriuscula {F. rubra, genuina) Sowerby and Smith (1832) 
record that it is a common grass everywhere in pastures and meadows 
acceptable to all kinds of cattle. In 1842 Parnell says of the same grass 
that it ranks first among the grasses which are of most importance for 
agricultural purposes, and that sheep are remarkably fond of it. More 
recently Peroival (1913) says that F. duriuscula and F, ovina are constituents 
of the best sheep pastures on the higher ground of Great Britain, and that 
the former may be used with advantage, in moderate amount, as a “ bottom ” 
grass in all mixtures for permanent pastures in dry situations. F, rubra, 
fallasfi^ from New Zealand, thought by Petrie to be a native of S. Island, is 
actually on the market under the name of “Chewing’s Fescue.” What 
plant “ of very little value as a sheep-grass ” can Cockayne and Allan be 
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referring to under the name F, rubra ? There is more than a suspicion 
that they themselves are guilty of dumping/^ 

In sj>ite of the discouragement by Cockayne and Allan of anyone abroad 
using the ^‘lierbarium method^’ in such an investigation, I venture to hope 
that the results here set forth represent a material advance in our knowledge 
of the New Zealand fescues. Purely for greater convenience in reference, 
I have followed the arrangement used by Hackel in his Monograph (1882), 
and kept to his method of denominating subspecies etc. where possible, whilst 
agreeing with Cheeseman etc. in the raising of these subspecies to species. 
It is unnecessary to rewrite diagnoses where satisfactory ones already exist, 
but I give emended diagnoses where the material warrants these, and feel 
fully justified in also diagnosing a new species as F, Petriei. I have been 
greatly tempted lo include others, but have refrained on account of the 
material not being sufficiently confirmatory. 1 have submitted my views on 
these doubtful forms privately to Prof. Wall, who has the material. 

I have very great pleasure in here recording my indebtedness to Dr. A. B. 
Rendle of the British Museum (Natural History) for so painstakingly 
revising my manuscript. 

Text-pio. 1. 



Fe$tuca orma, vulgaris Hack. 

Transverse section (»f radical leaf. X 90. 

I. VULPIA Gmel. 

Fbstuca soiuroides Roth (=JP. bromoides L.)- 

Hab. Near Greymouth, S. Island, lb88, Coll. R. Helms (.7. C. Melvill). 

II. EU-FBSTUOA Griseb. (Ovinse Fr., Hack.). 
INTRAVAGINALES Hack. 

F. oviKA L. sensu amplisa. Hack, subsp. eu-otina Hack. var. tulgakis 
Hack. 

Hah. “The Mistake,” junction of Forbes and Havelock Rivers, Upper 
Rangitata River, c. 3000 ft.. Wall, No. 17 (trans. sect, radical leaf, text- 
fig. 1). 
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Var. DUEiosotJLA Hack. 

Hah. Hooker Valley, Mt. Cook, 3000 £t., Coll. Petrie ( Wall, 133) (trans. 
sect, radical leaf, text-figs. 2 & 3). 


Text-fig. 2. Tbxt-fio. 8. 



Fentuoa ovina, duriuieula Hock. 

Figs, 2 & 3. — Transverse section of radical leaves. X 90. 


Subsp. NOV.®-ZELANi)i.® Hack. (1903, 384). Sp. NOV.a5-ZELANDi.a Cbeese- 
man (1925, 205 ; 1914, pi. 233). 

Descr. Culm 3'5 to 7‘3 dm. high, erect, rigid, two to three nodes, of which 
the highest rarely stands more than halfway up the culm ; node covered by 
sheath of leaf below ; uppermost leaf shorter than its sheath ; culm scabrous 
below the panicle. Leaves all similar. Sheaths smooth or slightly rough, 
split to the base, sometimes pruinose just below the ligule especially when 
young. Sheath-auricles of ligule subacute or rounded, occasionally some- 
what prolonged to 1 mm. or more in length (text-fig. ia&b), minutely 
ciliate on inner and upper edges, callus thickening absent. Laminas cylin- 
drical, rigid, varying in length from 20 to 40 cm., almost as long at Uie culms, 
glnucons-green, scabrous, sometimes pruinose, point usually acute, diameter 
in transverse section 0*4 to 0*7 mm., five vascular bundles, only one median 
ridge, a continuous stratum of sclerenchyma 2 to 3 cells thick below lower 
epidermis, margins strongly thickened and folded inwards (text-^g. 5). 
Panicle 9 to 26 cm. long, rather lax, contracted, lowest intemode about 
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one-third length of panicle ; axis, branches, and pedicels usually strongly 
scabrous and often pruinose; number of spikelets 13 to 43 per panicle. 
Spikelets elliptico- to ovato-lanceolate, 5 to 8 flowers, smooth to scabrous, 
often pruinose. Glumes sterile, more equal than in F. ovina, Matthewsii, 
roughly as 3 : 4, one- and three-nerved respectively, the longer one usually 
extending at least two-thirds up the fertile glume immediately above it, apex 
acute, minutely ciliate ; fertile, minutely scaberulous, lanceolate, 5*3 to 
7*3 mm. long, awn usually absent or slight, occasionally to 2*6 mm. long, 
when it may be very slightly dorsal, nerves not distinct. Pales bifid, rough 
at apex and along keels. Anthers 3 mm. long. Ovary glabrous. 

Hackel regards the nearest European ally as F. ovina subsp. Beckeri 
Hack. (1882, 100). 


Text-fig. 4. 



Festuoa ovina, nowB^andits. 

Figs. 4ta k b , — Auricles of radical leaves, x 9. 

Fig. 6.— Transverse section of radical leaf, x 90. 

Yar. 1* EU-KOVJfi-ZBLANDiJifi mihi. 

SpioulsB —12 mm. longse, glumm fertiles —6*5 mm. longse. 

Hab. Mt. Herbert, in grassland up to 3000 ft. ( Wall, 1, 5, 6) ; Cambrians, 
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Central Otago, alt. 1200 ft. {Wallf 25); Southern Alps, Coll. T. Kirk, 
R. Helms {J. C. Melvill) ; Mt. Torlesse, Canterbury, 3000 ft. (Cheesenian) ; 
Mt. Potts, N. ('unterbury Alps, R, Al. Laing legit 1). Petrie (Hb. Kew.). 

Subvar. pruinosa mihi. 

Spiculm pruinosm, folia innovationuni plus ininusve pruinosa. 

The glumes, pedicels, and rachillse of the spikelets are distinctly pruinose ; 
the foliage is more or less pruinose. 

Hah, Mt. Herbert, alt. 2000 ft, ( Wally 2) ; Port Hills, open grassland, 
500 ft. upwards (Wally 4) ; Hanmer Plains, dry, dominant form, c. 1500 ft, 
[Wally 11); Mt. Hutt, 3000 to 4000 ft. [Wall, 20); Maniototo Plain, 
Eastern Otago, 1400 ft. ( Wally 132). 

Var. 2. GRANDIFLORA mihi. 

Spiculse magnae, 12 mm. et ultra longse ; gluinse fertiles C\V7*0 mm.longse, 

Ilah, Mt. Herbert, grassland, 2500 ft. ( Wall, 4). 

Grown by Dr. Petrie in his garden at Auckland from plant at Sumner 
Road, Lyttelton ( Wall, 8). 

Subsp. Matthewsii Hack. (1903, 385). Sp. Matthewsii Cheeseman (1925, 
205). 

Deser. Culm 3*5 to 6 dm. high, rigid, two to three nodes, the highest 
rarely more than one-fourth to ono-third hoiglit of culm ; nodes covered by 
sheath of leaf below ; naked upper portion of culm smooth, rarely scabrid 
just below panicle. Leaves somewhat dissimilar. Sheaths rather loose, 
smooth, split to the base, may be pruinose about the ligule, especially when 
young. Sheath-auricles of ligule usually rounded, minutely ciliate all 
round or on inner margin only (text- fig. fi). The older leaves show a 
prominent callus-like thickening near the ligule, and the lamina may 
ultimately break off just above this. Lamince of radical leaves varying in 
length from 11 to 60 cm., sometimes reaching almost to the summit of the 
panicle ; somewhat rigid, smooth, glaucous-green, sometimes pruinose, tip 
varying from acute to subobtuse, in transverse section obtuse-hexagonal to 
rounded, 0'4 to 0*8 min. diameter, five vascular bundles, sclerenchyma in a 
discontinuous layer or in distinct strands just below the vascular bundles 
and at the margins, the upper surface with one, three, or five ridges, the 
lateral ones subdistinct (text-fig. 7) ; of culm leaves in t.s. about eleven 
vascular bundles, some corresponding to the usually five main ridges, others 
alternating or forming sub-distinct intermediate ridges, sclerenchyma in 
separate strands below all v.b.^s and sometimes neighbouring strands con- 
fluent (text-fig. 8). Panicle 9 to 14 cm. long, loose, spreading at anthesis, 
lowest internode one-third to one-half the length of axis, branches and 
pedicels roughish along the margins or all over. Spikelets 6 to 33 per panicle^ 
elliptico- to ovato-lanceolate (text-fig. 9), 9 to 18 mm. long, 4 to 8 flowers 
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(including rudimentary terminal one). Glumes usually smooth and pruinose, 
occasionally slightly rough ; sterile, unequal, roughly os 2:3, one- and 
three-nerved respectively, the second covering one-half to two-thirds, fertile 
glume immediately above it, apex somewhat rounded (or muticous) and 
minutely ciliate ; fertile, linear to lanceolate, broadest below middle and 
gently narrowing to terminal awn, 5*7 to 8*0 long, awn 1*4 to 2*8 mm, long* 
Pale with bifid apex, rough at tip and along keels. Ovary glabrous, styles 
terminal. Grain with hiluni about half its length, crescentic in t.s. 


Text-fig. 0. 



Festuca ovina^ Matthewsii. 


Fig. 6. — Auricles of radical leaves, x 12. 

Fig. 7.— Transverse section of radical leaf. X 90. 

Hackel places it near the European sp. jP. ampla Hack. (1882, 125) and 
the Asiatic sp. JP. nubigense Jungh. 

Var. 1. eu-Matthewsh mihi* (Text-fig. 21 .) 

Culmi 3*5 to 4*0 dm. alti. Laminae innovationum 0*6-0*7 mm. diain. 
Paaicula 8*5-13 mm. long., spiculse 9-12 mm. long., glumae fertiles —6*5 mm. 
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long,, breviier aristatae. Vaginae et laminae semper plus minusve pruinosae, 
ek spicule plerumque pruinosae. 

The tips of the leaves reach to about three-founhs the height of the 
panicle. The number of spikelets per panicle varies from 6 to 24, each 
bearing 4-5 flowers. The awns of the fertile glumes are 1’4-1*7 mm. long. 

Hah. Diamond Harbour, Lyttelton Harbour, near Christchurch, among 
rocks at sea-level {Wall^ 3, 2 sheets). 

Text-fig. 9. 



Festuca Matthew9iu 


Pig. 8.— Transverse section of culm leaf. X 90. 

P’ig. 9.— Spikelet X 12. 

Var. 2. GRANDIFLOBA mihi. 

Culmi dm. alti. Laminae innovationum 0*5-0*6 mm. diam. 

Pankula major, 12^-14 cm. long., spioulie majores, 13-18 mm. long.^ glumes 
fertilcs mm. long., aristae l'4-2*8 mm. long. 



GENUS FESTUOA IN NEW ZEALAND. 


67 


The tips of the leaves reach to about half the height of the culm. The 
number of spikelets per panicle varies from 11 to 29, each bearing 7 to 9 
flowers. 

Hah, Lyttelton and Port Hills, about seaJevel {Wall^ 7 & 9, Herb. Kew., 
Petrie^ X 2) ; Freeman River, Otago, J, Crosby Smith leg, (Herb, Kew., 
Petrie^ x 3). 

EXTRA VAGINALES on MJXT^ Hack. 

F. BUBRA L., sensu ampliss.^ Hack, subsp. eu-rubra Hack. var. genuina 
Hack, subvar. vulgaris Hack. 

Bab. Pudding Hill Stream, Mt. Hutt, edge of bush, c. 7000 ft. ( Wally 12); 
Murderer\s Creek, Broken River, Upper Waimakariri, c. 3000 ft. {Wally 16, 
doubtful, as represented by two culms only with panicles) ; Western branch 
of Hawdon River, North branch of Waimakariri River, near Christ- 
church (culm and panicle only, Wally 18 ; Herb. Kew., leg. Wall) ; Mt. 
Rolleston, on Waimakariri River, 3000 to 4000 ft. ( Wally 19, also Herb. 
Kew., Arthur’s Pass, same district, Petriey X 16) ; Mt. Herbert, Banks 
Peninsula, 2500 to 3000 ft. ( Wally 19) ; Mt. Bernard, on Waimakariri River, 
0. 4000 ft. ( Wally 19) ; Hanmer Mts., S.E. Nelson, leg. Wall (Herb. Kew.) j 
Mt, Ida, Maiiiototo Co., Otago, leg. B. C. Aston (Herb. Kew.) ; Motucka 
Valley, D, Munro (Herb. Kew.) ; Rotuita Lake, Aglionby Plains, 
D, Monro (Herb. Kew.) ; Mt. Miro Miro, S. Marlborough, S. Island, c. 
4000 ft., Petrie (doubtful) ; Signal Hill, near Dunedin, c. 1500 ft., widely 
spread in damp or semi-boggy situations, ‘‘appears to be indigenous/’ 
Petrie (Herb. Kew.) ; Clarence Valley, higher part, Marlborough, B. C, 
Aston leg, (Herb. Kew., Petriey x 12). 

Subvar. arenaria Hack. 

Hah, East coast, N, Island, 12th March, 1925 (^. Wall). 

Var. FALLAX Hack. (var. commutata Gaud.). 

Hah, Craigieburn Range, c. 4000 ft. ( Wally 23) ; grown from plants from 
Hooker Valley, Mt. Cook, hort. Petrie (Wally 24, Herb. Kew., Petrie, x 4, 
and another sheet) ; uplands about Fairfield, near Dunedin, Dr. Lauder 
Lindsay (named duriuscula^^ by Hooker, Herb. Kew.); Waikato River, 
“ commonly cultivated as Chewing’s Fescue, and thought to be a native of 
S. Island ” (Herb. Kew., Petrie, x 8) ; Waimakariri River, N. Canterbury, 
Ug, A, Wall (Herb. Kew.); near Naseby, Maniototo Co., Otago, c. 1800ft. 
(Herb. Kew., Petrie, X 13). 

The two last mentioned in the above list are referred to F, dura Host by 
Dr. Stapf, and no doubt account for Petrie’s statement (1920). The sheaths 
of the radical leaves are entire however, and the innovations show tran- 
sitional leaves between the small prophyll and normal vegetative ones. 
Hence I refer them to Extravaginales Hack, under sp. F, rubra L., semu 
amplies,. Hack. 
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F. Pbtriei, sp. n, (Text-fig. 23.) 

Char. Vaginae fere ad basin usque fissse ; ligulse glabrae vel minutissimae 
ciliolatse, auriculae prominentes. 

Descr. Laxe vel plus minusve dense caespitosa. Innovationes extra- 
vaginales longo repentes. Culmi 4*0--6*5 dm. alti, laeves, trinodes, nodo 
summo in culmo sito. Vagince foliorurn innovationum ima basi tantum 
integrae, ceterum fissae. Ligulce biauriculatae, auriculae protractae ultra 
1 inin. Lamince subconformes ; innovationum 30-40 cm. long., laeves, apice 
acutiusculae ; complicatae, trans. sect, hexagonae, 0*7 mm. diam., 5-nervis, 
5-costatae, fasciculis sclerenchymaticis 5-7 discretis instructae. Panicula 
9-28 mm. long., laxiuscula, anthesi patens, apice saepe nutans, ramis 
inferioribus geminis, ramo primario panicula dimidia breviore. Spiculm 
lanceolatae, 9-12 mm. long., saepius 3-7-florae. Glumce steriles inaequalibus ; 
Imae lineari-lanceolatae, 1-nervis, 3-4 mm. long., Ildae acutae, S-nervis, 


Tbxt-fig. 11. 



Fig. 10. — Auricles of radical leaf, X 12 . 

Fig. 11.— Transverse section of radical leaf. X 90. 


4-5*3 mm. long., ad ^ IVae pertinens. Glumce JertiUs lanceolatae, 6'0- 
7*2 mm. long., aristae —2*3 mm. long,, apice subintegro, arista subapicali 
ve! apicali. Paha apice bidenticulata, ciliata. Aniherm 2-3 mm. long. 
Ovarium apice parce hispidulum. 

The stock spreads rapidly by means of numerous fine stolons. The culms 
stand 4*0 to 6*5 dm. high, their highest nodes about one-fourth to tvro- 
fifihs this height, the three nodes are eneksed in the sheaths of the leaves 
below, the naked upper portion of the culm is smooth. The leaves are all 
simihu:. Sheasth smootbi open to the base. Liguh auricledi auricles either 
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prolonged to 1 mm. or more or shorter on one side, rather ciliate, a slight 
callus is also present but not so prominent as in F. Matthewsii (text-fig. 10). 
Lamince 11-40 cm. long, smooth, tip acute, always quite flat in the fresh 
condition, in t.s. 0*7 mm. diam. when folded (0*4 mm. in forma tennifolia, 
text-fig. 12 a), five vascular bundles, five to seven sclerenchymatous strands. 


Tkxt-fio. 12 fl. 



Tkxt-fio. 12 b. 



Festuca Petriei forma tenuifolia. 

Fig. \ '2 a . — Transverse section of radical leaf. X 90. 
Fi<r. \2b . — Transverse .section of culm leaf. X 90. 

O 


Trxt-fio. 13. 



Transverse section of culm leaf. X 90. 

of -which the median one may be joinod to the median bundle, shape obtuse- 
hexagonal (text-fig. 11, radical leaf; text-fig. 13, culm leaf). Panicle 9- 
28 cm. long, slender, nodding, open at anthesis, axis almost smooth, branches 
slightly rough, lowest branch about one-half the length of the panicle. 
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SpikeleU, 16-30 per panicle, lanceolate, 10*5-12 mm. long, bearing three 
to seven flowers (text-fig. 14). Glumes sterile, unequal, I. narrow, acute, 
one-nerved, 3’0-3*9 mm. long, about half the length of II. ; latter acute, 
three-nerved, 4*0-5‘9 mm. long, extending about halfway up IV. ; fertile, 
lanceolate, smooth except perhaps at the tip where slightly scabrid, more or less 
pruinose, tip may project very slightly as two minute points beyond "base of 
awn, 6*0-7*2 mm. long ; awns to 3*4 mm. long ; palea bifid, strongly ciliate 
at tip and along keels, appears at first to grow more slowly than its glume, 
and so in younger flowers is only one-half to two-tliirds its length. Anthers 
2-3 mm. long. Ovary has a number of stiff sharp hairs about the bases of 
the stigmas ; caryopsis with linear hilum about half its length in a shallow 
concavity. Petrie says this plant has great economic possibilities. 

A slender-leaved form which Petrie regarded as belonging to F. novce^ 
zelandice corresponds in all other respects to F. Petriei, Careful breeding is 
necessary for certainty, but from the available evidence I describe it as ; 
forma tennifolia mi hi. 

Polia innovationum 0*4 mm. diameter (trans. sect. rad. leaf, fig. 12 a ; culm 
leaf, 12?>). Lyttelton, Sumner Rd. ( Wall 8). 

Hah, of type near Hermitage, Tasman Valley, Mt. Cook, at altitudes 
round 3,200 to 3,300 ft., coll. Petrie ( Wa/Z, nos. 131, 141, 142 ; also Herb. 
Kew.). 

In Hackel’s system, i^. belongs to the Ovinse, subsection Extra- 

vaginales, but differs from F. ruhra in its split sheaths. The only other 
European species in this subsection is F. Porcii Hack., with which there is 
some correspondence in both sheath and ovary characters. 

F. MULTiNODis Petrie & Hack. (1912, 186); Cheeseraan (1925, 206). 

The plant is more or less tufted at the base, but the various branches 
become prostrate in their lower parts, and finally erect. Branches arising 
from these are mostly extravaginal, but on the more elongated leafy shoots 
some higher branches may be intravaginal. The previous descriptions do 
not mention this. Another character which has not been noted is that the 
ovary has a few stiff sharp hairs about the bases of the styles. 

The general habit of the plant is shown by text-fig. 21, the ligule-au rides 
in text-fig. 15, the transverse sections of radical and culm leaves in text- 
figs. 16 fc 17, and the spikelet in text-fig. 18. 

This plant is evidently associated in the same group with F, Petriei and 
F, Porcii in the subsection Extruvaginales of Ovinae. Hackel points out 
the distinctions between F* multinodis and P. rubra, but I think over- 
emphasises the innovation character. 

ffaft. Beatown, Wellington, ** type-locality,^' (TFaZ/, 15); Manawatu 
Gorge, North Island ( Wall, 15 b) ; coast-cUfEs near Wellington, coll. H H. 

B. C. D, Petrie} and Dajr’s Bay, near Wellington, coll. 



Tbxt-fio. 16. Text-fig. 16. 



FeatU/oa mvltinoMa* 


Fig. 16. — Auricles of radical leaves, x 12. 

Fig. 16.— Transverse section of radical leaf. X 90* 
Fig. IT.—Transverse section of culm leaf, X 
Fig. ld,-*SpikeIet X 12* 
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B. C. Aston (TFaM, 137) ; Amuri, N.Z., Hector \ Cook St., North Island, 
under F, dunuscula^ lowland form,^^ T. Kirk, both in Herb. Mus. Brit.; 

Tbxt-eig. 19, 



Text-fig. 20. 



Festuoa littoralis Labill. 


Fig. 19. — ^Transverse seetion of radical leaf, x 90. 

Fig. 20. — A probable new form under Schedonorus, Transverse section of radical leaf, x 90 

Cook St., near Wellington, B. C. Aston (Herb, Kew.). ; Port Nicholson, 
North Island, T. Kirk^ Cosmo MelvilL 
urns, BOTANY, yol. xlyiu. 


G 


74 


W. O. HOWABTH OH TBB 


There are some other forms which nndoubtedly belong to the section 
Ovinse Hack., but whose exact position in this section I cannot oonclnsireljr 
prove on account of the rather limited material. 

(1) Hob. Campbell Island, coll. B. C. Atton^ Petrie, no. x 14, Herb. Kew. 


Tbxt-ixo. ai. 



TBxz-ne. 32. 



Fig. ^l.—Feetuea ovina Hack, subsp. MvUhntm Hack. var. eu-MattheweU. 

Plant one-third nat. sise, n 

Pig. 22, — Futum nwiUnodU Hack. A Petrie. Plant one-third nat rise. 

The material does not show any extravaginal innovations, and the ebaa tli ff 
el the radical leaves are entire to more than halfway from their baea; tiie 
anthers are less than 1 mm. long. I consider that the plant is near JV omwi 
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Bttbgp. hremfolia Hack., and have compared it with the type-specimen of 
B. Brown in the British Musenin Herbarium, bnt find that it differs in 
several important characters. On account of uncertainty as to the innovation 


Taxi-rie. 28 . 



F$ituM Fttrm, sp. n. Plant one-third nsi size. 


oharacters, I feel that it needs further investigation before it can be described 
as a new special and relegated to a position in the scheme of classification. 
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(2) Hah. Mineral Belt, Nelson, northern end of North Island, o. 2000 ft. 
( Wall^ 19) ; Mt. Clenghearn, Fiord Co., S. Island, leg. J. Crosby Smithy 
Petrie^ no. x9, Herb. Kew. ; Mt. FyfiEe, S. Marlborough, coll. L. Cockayne^ 
sent by Petrie to Kew. Dr. Stapf reports ‘‘ F. rubra forma.’* 

I am inclined to place these three gatherings under F. rubra subsp. 
violacea Hack. 

(3) Hab. Bichmond Range, Two Thumbs, near the Rangitata River, South 
Island, quite abundant from about 4000 to 6000 ft. Flowers very late. 
Coll. Wall, no. 21^ Herb. Kew., Petrie, X 11. This appears to belong to 
F. rubra subsp. eu-^rubra yav.fallax Hack. 


III. SOHEDONORUS Boauv. 

Festuca littoralis Labill. (1804, p. 22, pi. 27) is described and figured by 
Buchanan (1880, p. 155, pi. liv.), and described by Cheeseman (1925, 205). 
It is so named also by R. Brown (1823, 816) and by F. von Mueller (1882, 
134). Under Schedonorus littoralis it is found in Raoul (1846, 39); Hooker 
(1864, 341) ; Rodway (1903, 271). According to Buchanan {loc. cit.) the 
larger form var. triticoides Bentham (1863-70) is more common on the 
coasts of New Zealand. 

In text-fig. 19 I give a transverse section of the radical lamina. 

Specimens have been examined as follows : — Island Bay, Wellington, 
N. Island (Wall) ; Banks Peninsula, S. Island (T. Kirk), Herb. Mus. Brit. 
Three sheets in Herb. Mus. Brit., no definite locality stated : (a) coll. Lyall, 
ex Herb. Hooker ; (J) N. Island, A. Sinclair ; (c) coll. W, Stephenson, 
1843-44. 

Pegasus Bay, coll. J. H. Armstrong, R. Helms (J. C. Melvill) ; Great 
Omaha, coll. R. Helms, T. Kirk (J. C. Melvill). 


SxJHMABY. 

The list of forms of Festuca occurring in New Zealand now comprises : 

I. Vulpia Gmel. 

F. sciuroides Both. 

II. Eu-Featuca Griseb. 

$ IntbavaoznaXiBS 

F. ovina, e/urovina, vulgaris Hack. 

„ „ duriuscula Hack. 

„ mves^selandm Ck>ck. var. mihi 

ft f, var. pruinosa mihi. 

„ MutthewsU Oheesem. var. m^Matthswsn mihi. 

n ff ysx.grmid^amM. 
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$$ Extravagikalbb or Mixtjb Hack. 

F. violacea Hack. 

yy eu-rubra Hack. var. genuina Hack, subvar. vulgaris Hack. 

yt n subvar. armaria Hack. 

„ „ Tar. /a//a.r Hack. (commuMa Gaud.). 

JP. Petriei mihi, sp. n. 

F. multinodis Hack, et Petrie. 

III. Schedonorus Beauv. 

JP. littoralis LabilL 

In addition, there are apparently rare F. erecta D^Urv. and F. Coxii Hack., 
and probable new types under II. (Intravaginales) and III. Cockayne (1919, 
ed. 2, p. 153) mentions F. arundinaceay which comes under III. 
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The Herbal of Otto Brunfels. 

By T. A. Sprague, B.Sc., F.L.S. 

[Read 8rd November, 1927.] 

The herbal of Otto BranfeU forms a link between ancient and modern 
botany, and may be regarded either as the end of the long line of classical 
and mediaeval works on medicinal plants or as the beginning of modern 
taxonomy. The real renascence of botanical science began in the sixteenth 
century, when the study of living plants gradually replaced the study of 
what had been written about them by classical authors, and the medisevnl 
period in botany may therefore be considered as extending to the end of the 
fifteenth century. The text of Brunfels was virtually a compilation of 
the dicta of his predecessors, and in this respect his work is purely media 3 val 
in character. The provision of life-like wood-engravings of living plants, 
however, makes it possible, for the first time in history, to identify a high 
percentage of the species concerned, so that modern systematic botany may 
almost be said to start with Brunfels. 

!• Previous Identifications of his Plants. 

Various authors from (Caspar Bauhin (4) onwards have supplied identifi 
cations of many of the plants described or figured in Brunfels’s herbal, but 
no complete list has ever been published, and the most comprehensive one, 
that of Moretti (83), contains numerous identifications that are demonstrably 
incorrect. The first volume of Brunfels’s herbal was published in 1530 
under the title ‘ Herbarum Vivae Eicones,^ and was followed by. a second in 
1531, and a third issued posthumously in 1536. All these were in Latin, and 
passed through several editions. A German edition appeared in 1532 under 
the title ‘ OontrafaytKreiiterbuoch,^ and a second volume of it was published 
posthumously in 1537, These included nearly all the figures of the Latin 
version, and over fifty additional ones. Altogether about 260 species were 
figured by Brunfels* 

Less than a century later the number of known plants had increased so 
enormously, and such an extensive synonymy had grown up, that the co- 
ordination of existing nomenclature became an imperative necessity. The 
gigantic task was undertaken by Caspar Bauhin, whose *Pinax Theatri 
Botanici’ (1623) contains the accepted names and synonyms of about six 
thousand species. About 80 per cent* of the figures in Brunfels were 
uuK* JOUEir,— BOTANT 9 yrou XLYin. h 
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correctly identified by Bauhin, whose ‘ Pinax ^ remains an indispensable key 
to the herbals of the sixteenth centur 3 ^ Most of the corresponding Linnean 
names may be found by reference to Richter's ‘ Codex/ as the names in the 
‘ Pinax ’ were, with relatively few exceptions, cited by Linn^ in the ‘ Species 
Plantarum/ 

The next important contribution to the study of Brunfels’s plants >\as 
made by Kurt Sprengel, who included a short list of identifications in his 
‘ Historia Rei Herbariie ' (1808), and a longer one, containing 131 names, 
in his ‘ Geschichte der Botanik ’ (1817). In 1852 Moretti (32) supplied 
determinations of all the plants figured in the three volumes df the Latin 
version. Finally, an authoritative list of 106 species figured in the first Iwo 
volumes of the herbal was given in Kirschleger's ‘ Flore d'Alsace,’ voL ii 
(1857). Over twenty of the determinations given by f^prcngel (39) appear 
to be incorrect, and about twenty-five of those of Moretti. A few of the 
more obvious misidentifi cations of Brunfels's figures may be mentioned, 
Caspar Bauhin treated Chanuvpitf/s Briinf. ( Veronica Teucrium L.) as a 
synonym of his Cliamrvdrys minor repens {Tencrinm Chamcedrys L.) ; and 
cited Bnglossa sylvestris Brunf. {Echiinn vulgare L.) under his liuglossnni 
sylvestre minus {Lycopsis arvensis L.). Uvnlaria mas diwA Uvularia fwmina 
Brunf., which Bauhin had referred correctly to his Laurus Alemndrina 
fructu pediculo insidente [Ruseits Hypoglossum L.), were misidentified by 
S[>rengcl as Uvularia amplexifolia L. {Streptofnis amplexifolins Lam. et D(J.). 
Moretti went still further astray, identifying Uvularia mas as Streptojms 
amplexifolius and Uvularia fiCinina as Convallaria laii folia Jaai, [Polygonatum 
lati folium Desf.). 

One of the chief difficulties attending the identification of Brunfels's 
figures is the absence of anything approaching a botanical description, while 
another is the circumstance — noted already in 1542 by Fuchs (18)— that the 
figures do not always correspond with the accompan\ing text. Some 
striking examples are Erodinm ckidarium L., figured as Herba Roperti 
{Geranium Rohertianum L.), Trifolium pratense L., figured as Brunella 
(Brtmella vulgaris L., Isnardia palustris L., which is associated with the 
text of Burtzelkraut (Portulaca oleracea L.), and Atropa Belladonna L,, 
which purports to represent Encian (Gentiana Ivtea L,). How far Brunfels 
was responsible for the last three inisidentifications is uncertain, as they 
appeared in posthumously issued volumes. It is inconceivable that he could 
have confused Cress (Lepidium sativum L.) with Rice {Oryza saliva L.), 
but a figure of the former is associated with text of the latter in the second 
part of the ‘ Contrafayt Kreiiterbuoch.' 

2. Life of Brunfels. 

The key to these various inconsistencies is to be found in a consideration 
of the career of Brunfels, and in an intensive study of bis herbal. 
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Sprengel ( 38 , 39 ), Meyer ( 30 ), F. W. E. Roth ( 36 ), Greene ( 20 ), Arber ( 2 ), 
and others have dealt more or less exhaustively with the life of Brunfels, so 
that here only such facts as bear on his attainments as a botanist need be 
mentioned. As far as biographical details are concerned, Rothes paper is the 
most complete, and where these authors differ as to dates, etc., his account 
has been accepted. His botanical identifications, on the other hand, are not 
very helpful, examples being Senecio vulgaris L. identified as Gnaphalium 
arvense Willd,,^^ LepiJium sativum L. as '^Nasturtium oficinale/^ and 
Leonuims Cardiaca L. as “ Lycopus europimsr 

Brunfels was born in 1489 at Mainz, where he received a good education, 
taking the degree of M.A. at the age of 20 or 21. Subsequently he entered 
the Carthusian monastery atSlrasburg and remained there until 1521, when, 
having become a Protestant, he escaped from the monastery and fled to 
Ebernburg bei Kreiiznach. After three years spent at various places in 
south-west Germany, as an evangelical pastor and theological writer, he 
returned to Strasburg in 1524, and established a school there, marrying in 
tlje same year. While still in the Carthusian monastery lie had written on 
education and theology, and from 1524 onwards, without forsaking these 
subjects, he applied himself to the study of medicine and botany, preparing 
now editions of two works on medicine and surgery in 1524 and 1528 
respectively, and completing his ^ Catalogus illustrium medicorum^ in 1529, 
His first botanical publication was the Mlerbarum Vivfe Eicones,^ which 
appeared in 1530, During the next four years, in addition to preparing 
the second and third volumes of his herbal, and the German edition of it, ho 
published several works on medicine and pharmacy, including Ids ^Onomas- 
tikon medicimc’ (1534). He obtained the degree of M.D. at the University 
of Basel in 1532 or 1533, and, after a short j)eriod of private practice as a 
physician at Strasburg, was appointed in 1533 Town Physician of Bern, 
where he died in 1534. 


3. Preparation of the Herbal. 

A study of his herbal leads to the conclusion that — at all events, in the 
first volume — the greater part of the text was prepared first, living 
specimens being obtained subsequently for the purpose of illustration. Thus 
in the first volume of the Latin version (1530) the chapters on Linaria 
(p. 193), Esula (p. 194), Malvce (p. 197), Catapucia (p. 230), Chamcemelum 
(p. 252), and Panetaria (p. 263) are unillustrated ; and no figure of the true 
Mercurialis (p. 261) is given, though there is one of Guot Heynrich, which 
some of Brunfels’s contemporaries consif^ered to bo a second kind of Mercuric 
alia. Illustrations of the three species of Malva and of Panetaria were 
supplied subsequently in vol. ii (1531), while Esula and Chamcemelum were 
figured in the 'Contrafayt KreUterbuoch ^ (1532). In the Preface to the 
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latter work (Cap. xxxii) he explains that some of the figures were not ready 
in time to be included. 

In some cases Brunfels himself recognized a lack of correspondence 
between the classical plants and those which he figured. Thus under Arona 
[sic] • he pointed out that the species illustrated was shown to him as Aron 
by the herbalists, but that it did not agree in all respects with the description 
of the classical plant oE that name. Similarly, after a long account of 
Colubrina (Serpentariay Viperinay DracuncuhiSy Draconttun\) he mentioned 
(p. 68) that confusion had crept in as to tlie identity of the classical plants, 
and that the herbalists and old women had shown him many different kinds 
of Serpentariay only two of which he thought wmrth figuring. Brunfels 
refers repeatedly to the ofdnions of the herbalists, most of whom he classes 
among the ^'vulgus^^ (i, 81, 135) as opposed to the “docti*^ (classical 
scholars), while paying a tribute to their practical knowledge of plants : 
“qui non ex libris sapiebant, sed experienlia rerum edocti erant.^^ The only 
herbalist whom he cites by name is Hieronymus Tragus (Jerome Bock), 
whom he calls Hieronymus Herbarius. He held Tragus in deservedly high 
esteem, sometimes styling him Nobilis Experimentator et Herbarius 
(i, 55), Nobilis Empiricus (i, 110), ‘^Nobilis Herbarius^’ (i, 74, 81), or 
doctissimus vir^’ (iii, 15, sub voce Scolopendrion). 

Brunfels appears to have accepted the names of plants generally current in 
the fifteenth and early sixteenth centuries (^^ vernm plus secutus sim vulgi 
opinionem, doctorumque hominum,” iii, 10 ; ‘‘ vulgatam nomenclaturam 
Herbariorum imitatus/^ iii, 11), rarely — as in the case of Narcissus (i, 135) — 
venturing upon an independent' identification of his own. Like other 
botanical writers of his times he sought information from all sources, 
including the old women, who possessed a knowledge of herbs (‘Wetulas 
expertissimas,’^ iii, 13, sub voce Eufragia). It was they who persuaded him 
to give a picture of Guot Heinrich : Preeterea et earn adpinximus quae vulgo 
Guot Heinrich vocatur, vel Schwerbel. Ita enim vetulae nos persuaserunt 
(i, 68). His distinguished contemporary, Euricius Oordus, also learned 
much from the old peasant women whom he encountered on botanical excur- 
sions into the country (* Botanologicon,^ pp. 26, 27), 

4. Sources of the Text. 

The text of the ‘ Herbarum Vivas Eicones ’ has been considered by Ernst 
Meyer and others to be of little value, wdjereas E. L. Greene read into it 
various attempted improvements in classification and nomenclature (vide 
infray p. 84). It consists, as Meyer says, largely of collected extracts from 
previous writers, among the early works frequently quoted being those of 
Dioeoorides and Pliny, and the fifth century Latin compilation ( 1 , 81 , 84 ) 

1 

e Xhe name is so spelt above the figure and in the index. 
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circulated under the name of Lucius Apuleius Madaurensis (Apuleius 
Platonicus), a Platonic philosopher of the second century. Tliere are 
numerous references to the opinions of the Arab j)hysicians, such as Serapion, 
Mesue, A.vicenna, and Rhazes, chiefly in regard to medicinal uses. Great 
indebtedness is also shown to the Italian botanists of the fifteenth and early 
sixteenth centuries — Hermolaus Barbarus, Nicolaus Leonicenus, Marcellus 
Virgilius, Pundulphus Oollinutius, and Joannes Manardus, whose Latin 
translations of Dioscorides and commentaries on Dioscorides and Pliny seem 
to have formed the chief basis of Brunfels^s work. Indeed, it seems probable 
that, but for the key to classical botany supplied by these Italian authors, 
the * Herbarum Vivas Eicones^ would never have appeared. But the 
history of botany in the fifteenth century has yet to be written, and until 
then the precise debt of Brunfels to his Italian and other predecessors must 
remain a matter of conjecture. 

5. The DraughUmen of the ‘ Vivce Eicones* 

Ernst Meyer (30), Maiwald (28), and Arber (2, 3) considered that the 
figures were drawn as well as engraved by Johannes Weiditz (Hans 
Weyditz) of Strasburg, and Ohrist (12) has recently concluded that Weiditz 
was certainly the draughtsman, if not the engraver, but the hypothesis that 
Brunfels himself was the draughtsman was brought forward in 1919 by A. H. 
Ofaurch (13) in the following words : From internal evidence it may be 
sufficiently assumed that Brunfels drew the figures himself, he hud little 
money to pay for them being done, and in the absence of any claimant ho 
should certainly be credited with them. No one but the man who had spent 
liours over them could have so insisted on the value and truth of his ‘ Vivas 
Eicones.’*’ This does less than justice to the discernment and character of 
Brunfels. To one accustomed to the crude diagrammatic repre.^entations 
of plants in the ‘ Ortus Sanitatis ’ and Hieronymus von Braunschweig^s 
‘ Buoch von Distillierung ’ the figures of the ‘ Vivse Eicones ' must have 
come as a revelation of the possibilities of botanical illustration ; and Brun- 
fels, of all men, was most scrupulous to give credit where credit was due, as 
is evident from a close study of his herbal : Singulis suum honoreni dedi- 
mus, vel barbarissimis etiam^’ (ed. 1532, i, prefatory epistle to the Senate of 
Strasburg). 

In reply to Church, Arber (3) cited the following passage from the Intro- 
duction to the Coiitrafayt KreUterbuoch/ Cap. xxxii : “ ist derhalb, an 
moeglichem fleiss nichts gespart worden, wie sich auch die formen disses 
baochs wol lasszen ansehen durch den hochberuempten meyster Hans Weyditz 
von Strassburg gerissen und contrafayt.’^ This seems to indicate that Wey- 
ditz was responsible for the drawing as well as the engraving. Tiie 
expression ** gerissen und contrafayt may, T think, be rendered drawn 
and engraved’’ (pinxit et soulpsit), the word “contrafayt” apparently 
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referring to the exact reproduction of the drawing on the wood block. In 
the introductory verses of the Latin edition Weyditz (Guidictius) is described 
as a piotor^’ (designer). That Weyditz was not the only draughtsman and 
engraver, however, is evident from the fact that Bruufels refers in his book 
to the ‘‘ pictores et sculptores’’ (i, 181) or ‘‘ deliniatores et sculptures” (i, 
217). On the latter page he explains that in order to keep the draughtsmen 
and engravers employed he was obliged to include certain herbs of which he 
knew nothing but the German names, though he had originally intended to 
include such plants in an appendix. Under “ Weyssz Fleyschbluom (li, 
59) he accepts the name given by the draughtsman when he drew it : Huic 
flori nonien inditum a grapheo accepimus cum pingeret.” In the prefatory 
paragraph of the Introduction to the ‘ Contrafayt Kreiiterbuoch ’ Brunfels 
mentions that he has had to give way a good deal to the masters and journey- 
men-engravers (den Meistern und Contrafactyereren) as it was in their power 
to draw what they liked or were able to execute. In the thirty-second chapter 
of the same Introduction he explains that the absence of any definite arrange- 
ment in tlie book is due to his having had to take up each plant as the 
designer (Maler) finished it. 

All these facts taken together lead to the conclusion that the figures were 
executed under the supervision of Weyditz bj’ a staff of several draughtsmen 
and engravers, some of wdiom ranked in their craft-guild os masters and 
others as journeymen. The idea that Brunfels was responsible for any of 
the drawings may be dismissed, 

6, Nomenclature. 

The late E. L. Greene, in his scholarly and philosophical ‘ Landmarks of 
Botanical History ’ ascribed to Brunfels the credit of having quietly in- 
augurated the reform of the nomenclature of genera by the exclusion of 
certain generic names made up of two distinct words, but I have not 
succeeded in finding any definite evidence in support of this view. As 
recently pointed out by M. L. Green ( 19 ), ‘‘ he seems to have thought one 
name as good as another, and to have used them more or less indifferently ” 
with the obvious exception that a classical name had precedence over a 
vernacular one. He headed his chapter on Fumitory De Capno^^* but used 
the name Fumus terree above the figure ; similarly, the chapter on the 
different kinds of Buttercup is entitled ‘‘ JJe Pede Corvino/^ but in his own 
remarks (“Judicium nostrum”) he adopted the name Coronopus^ and the 
third figure bears the name Crus Galli; the wood Sanicle is indifferently 
styled Sanicula and Diapensia ; nxiA Delphinium Consolida is called Consolida 
regalis in one place (i, 84) and Calcar equitis in another (iii, 8). 

7. Tasconomy. 

Brunfels does not appear to have bad any clear conceptions as to plants 
classification ; when he used the word species ” he did so in the general 
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sense of ‘‘kind One Brunfelsian “ species might differ very greatly or 
very slightly from another — thus his Scrophularia maior, S, media^ and 
S. minor are now assigned to three different families, his Cynotjlossa vera 
and C. minor to different genera, and his F entaphyllon mains and P, minus to 
different species of the same genns. Others were mere forms of the same 
species. One of his species of Perfoliaia i>s Buplenrum roUindifolhini L. 
(Umbel liferrp)^ whereas the two others are respectively normal and abnormal 
states of Listera ovata R. Br. ( OrcMdacetv). 

Nine pages were devoted to the taxonomy of the ‘Herl>anim Vivse 
Eicones^ by E. L. Greene (20), who claimed that Briinfels introduced 
various improvemonts in classification — for example, in recognizing the genus 
Ficaria by adojiting thal name in j)la<ie of Scrophularia minor. But in the 
text of the ‘ Vivm Eicones^ three species of Scrophularia iiro set out with 
their synonymy, and Ficaria is given as a synonym of Scrophularia minor. 
In order to support his contention, Greene here appear.-^ to a-^sume that the 
name accompanying the Jiyure was the one adopted by Brunfcls. In the 
case of Cajmos (vide supra, p. 84), however, where he is endeavouring to 
prove that Brunfels rejt*cied certain binary generic names, ho accepts the 
name used in the te.rt, as representing the choice of Brunfels. As the text 
appears to have been pr(‘jaired first, the latter view is the more probable, 
though, as suggested above, Brunfels seems to have regarded Uie choice of 
names almost as a matter of indifference. 

Greene suggests that the caption J)e Oalioj^si simili LIrlicis herba, 
Dioscorldes indicates that Brunfels really regarded GaH(f/fsis as generically 
distinct from Urticay and translates it as follows: — “(kmcerning (Haliopsis 
of Dioscorides, an herb resembling the nettles/^ The real meaning, how- 
ever, seems to be “ Dioscorides on Oaliopsis^ an herb resembling the nettles.’’ 
It was Dioscorides who wrote that the whole plant of Galiopsis with its stem 
and leaves resembled a nettle. Brunfels actually follow^ed Pliny and Herino- 
laus Barbaras in including it under the nettle genus, Urtica. The picture of 
sixteenth century botany given in Greene’s ‘ Landmarks’ appears to be 
wonderfully true in its general outlines, but ho paintt^d 'vith a broad brush 
and the details do not always bear inspection. 

The botanical classification of the early sixteenth century was sometimes 
based on obvious vegetative characters or general facies, sometimes on 
medicinal properties, and only seldom on the inflorescence or flowers. The 
genus Plantago comprised herbs with elliptic or lanceolate 7-nerved leaves, 
as is indicated by its synonym Septinervia : hence it naturally included the 
Water Plantain, Alisma Plantago^-aquatica L., in addition to the true 
Plantains. Plants that in some way resembled a serpent were assigned to 
Colubrinay the twisted rhizome of Polygonum Bistorta li. and the snake-like 
markings on the stem of JDracunculus xndgaris Schott being sufficient warrant 
for their inclusion in the same genus. Consoliday with its variant Solidagoy 
denoted herbs that promoted the healing of flesh and especially of wounds, 
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and covered a wide assortment of unrelated genera. Orchids with two or 
more tubers were known as Satyrion, an example of phallic symbolism. The 
leaves of Verbena had been described by Diosoorides and Pliny as cut like 
those of an oak — that is, pinnatifid, — and this explains the association by 
Brunfels of Verbena officinalis L., Senecio vulgaris L., and Sisymbrium 
officinale L. under the same generic name. Parthenium comprised six species 
of Compositce-Anthemidecc^ belonging to the genera Chrysanthemum^ Tana^ 
cetum, Matricaria^ Anthemis^ and Artemisia^ four of them being highly 
aromatic. With them was associated the Marigold, Calendula officinalis L. 
(tribe Calendulecs)^ also a strong-smelling plant and two species belonging to 
other families — namely, Dog’s Mercury, Mercurialis annua L., and Pellitory, 
Parietaria officinalis L. 


8. Superstition and Fable. 

Traces of mediseval superstition are discernible in the volumes of Brunfels, 
who considered the blood-red blotch on the leaves of his Pulicaria (Poly^ 
gonum spp.) the greatest miracle of plant-life : — ** This herb is also of two 
kinds, large and small, but both have a peach-like leaf which is blotched in 
the middle, just as if a drop of blood had dripped on to it, a mighty and 
marvellous sign which astonishes me more than any other miracle of the 
herbs (‘C^ntrafayt Kreiiterbuoch,^ p. clxviii). The influence of the doctrine 
of signatures can be detected in such genera” as Colubrina^ Satyrion^ and 
JJepatica. His account of Narcissus (Hermodactylus) is a mixture of fact 
and fable : — “ There are, they say, two kinds of the flower, namely, male and 
female, purple, yellow and white ; also it flowers twice in the year, once in 
March and then in September ; it sheds its seeds at Whitsuntide, and in the 
beginning of the year forsooth it springs up with white and yellow flowers, 
and in the winter with purple ones. They say that they have caught it in a 
miracle of nature ; for if anyone tried to dig it up in March he could easily 
uproot it with a single finger, but from that time onwards it settles down 
daily deeper and deeper into the ground until September, when it can scarcely 
be dug up without a great deal of trouble. In the meantime, it lurks in the 
earth at the depth of one cubit, but in the winter it soon moves upwards 
again, so that it comes out even above the ground with its first bloom at the 
breath of spring. We also have found this, and have observed that the root 
is at first soft and bulbous and the leaves are like those of Pormm [Leek] 
and Satyrion [Orchis and Ophrys]^ but soon the root hardens, and the leaves 
become more fleshy, coming from the root without a stalk. From September 
onwards it is quite hard and very deeply buried, but with a rather delicate 
and lily-like flower, opening about a handVbreadth above the ground, after 
the second mowing of the meadow ” (i, 135). 

The yellow and white spring-flowering kinds of “JVamsm” are the 
Daffodil {Narcisme Pseudo-Narcissus L.) and the Snowflake {Leuec^um 
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vernum L.) respectively, as is obvious from the figures. The purple autumn- 
flowering kind (known to the Arabs and Neotherici as Hermodactylus)^ with 
a liliaceous perianth and firm deeply-buried “ root/’ is evidently the Autumn 
Crocus (Colchicum autumnale L,), with its deeply-seated conn. Later on 
Brunfels seems to have discovered that the purple-flowered kind was quite 
distinct from the yellow and white kinds (Contr. Kreut. p. liii ; iii. 10, 11, 
Narcissus^ Hennodactyli) ; and it was figured under the names Premulce veris 
bulbus and Crocus (Saffron) in the posthumous third volume of the Latin 
version and the second volume of the German one. In both volumes it was 
confused with the Saffron Crocus {Crocus sativus L.). The origin of the 
fable may have been this: that the same vernacular name, ‘‘ Zeitloesslin,’^ 
was given in Alsace to the Daffodil, the Snowflake, and the Autumn Crocus. 
But the fable evidently arose several centuries earlier, since Alhertus Magnus 
(31) described Hermodactilus as having sometimes white and sometimes 
yellow flowers. 

1). The Terms Male ” ami “ FemaleP 

Brunfels’s ideas of sex in plants were based on several considerations. His 
use of the terms '‘male^’ and “female” sometimes indicated differences in 
flower-colour between two plants which were otherwise more or less similar, 
the deeper colour in the following order — red, blue (purple, violet), yellow, 
white — being “ male ” and the paler colour “ female.” This is illustrated by 
the following examples : — Male, red ; female, blue : Anatjallis arvensis L., 
A,fcemxna Mill., the allocation of the sexes being taken in this instance from 
Dioscorides. — Male, violet ; female, yellow : Verbena oficinalxs L., Senecio 
vulgaris L., and Sisymbrium officinale L. — Male, purple ; female, yellow or 
w'hite : Colchicum autumnale L., Narcissus Pseudo-3^arcissus L., and Leucojum 
vernum L. — Male, purple or pinkish ; female, white : Lamium maculatum L., 
L, album L. ; Symphytum officinale L. var. purpureum Pers., do. var. ochro- 
leucum DC. ; Leonurus Cardiaca L., Marrubium vulgare L. — Male, yellow ; 
female, white : Nuphar luteum Sm., Nymphau alba L. ; Sedwn acre L., 
S. album L. 

In other cases the normal or more complete plant was considered as male, 
the abnormal or imperfect one as female, as in Polygonum Bistorta L., 
Listera ovata L., and Ruscus Ilypoglossum L. Normal Listera ovata was 
originally styled Perfoliata niascula^ but when it was discovered to be a 
spurious kind it was designated Perfoliata foemina in contrast to the genuine 
kind, Perfoliata vera {Bupleurum rotundifolium L.). 

It is interesting to note that in the sixteenth century the German word 
“ braun ” was applied to what botanists now call “purple” (purpureus). 
Thus the purple Comfrey, the purple Dead-nettle, and the purplish-pink 
Melampyrum arvense L. were all “ braun ” to Brunfels, Similarly, Fuchs 
(^Historia,’ 893) gave “Brauner Fingerhut^^ as the German name of the 
Foxglove, and translated it into Latin as Digitalis purpurea. 
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10. Garden Flowers. 

Brunfels mentions various plants as being grown in gardens for their 
decorative flowers or sweet scent. Yellow Baclielor^s Buttons (Ranuncidus 
acris L., flore pleno) was used for bridal wreaths : — est domestica et 
hortulana, sativa, foliatis, luteis, et repletis floribus, qua ad coronas utuntur 
nymphie.” Monkshood, ‘Isenhuetlin ’ {AconiUim Napellus L., sensu lato), 
which he regarded as another kind of Crowfoot (Pes Corvi), was a favourite 
flower of the German matrons. Wallflower {Cheiranthus Cheiri L.) was 
considered to be a yellow kind of “ Violet (Gael Violaten, Gelben Violaten). 
The Stock (Matthiola incana R. Br.) and the Pinks (IHanthus spp.) were 
associated on account of the dove-like fragrance of tlieir flowers ; some 
authors called them “ Garyophyllus (Clove), but Brunfels was inclined to 
refer them to “ Cheiri ” ( Cheiranthus). The Sweet Violet ( Viola odorata L. ) 
was valued both for its perfume and colour, and the Wild Pansy ( Viola 
tricolor L.) was grown for the sake of its flowers, which were regarded as 
symbolic of the Holy Trinity and w^ere used for wreaths. Garlands were 
woven also from the Rose Campion {Lychnis Coronaria L.), two kinds of 
which were then in cultivation, one with white, the other with rose-purple 
flowers. Dittany {Dictamnus albas L.) was doubtless prissed for its aroma as 
well as for its handsome inflorescence. Marigold {Calendula o^cinalish.) 
was cultivated for its ornamental flowers, of which garlands were made. 
Rosemary {Rosmarinus ojficinalis L.) was also used by the garland-makers 

Rosmarinum, quo Coronarii utuntur ^0- Among bulbous plants were the 
Madonna Lily {Lilium candidum L,), Orange Ijily {L. crocenm (fliaix), and 
Martagon Lily {L. Mariagon L.). Ins germanica L. was grow^n as an 
ornamental plant as w^ell as for the sake of its fragant rhizome, which is one 
of the sources of orris-root. Then, as now, it was common on old walls 
in Alsace. It is noteworthy that eight of the above-mentioned species 
were also coronary plants of ancient Greece or Rome. 

11. llie Scientific Value of the Herbal. 

The herbal possesses a threefold importance: (1) it affords clues to the 
identity of many of the plants knowm in mediseval times; (2) it contains 
numerous previously unknown species ; (3) it includes many figures which 
may be regarded as the historic types of Linnean species. 

(1) As has been shown (p. 82), Brunfels in most cases accepted — or, at 
all events, cited — the traditional names used by the herbalists of his day, 
which appear to have been handed down for several centuries in some cases. 
For instance, the excellent description of Borago supplied by Albertus 
Magnus (circa 1250) in his ‘ De Vegetabilibus Libri VII ' proves that it 
was identical with the species figured by Brunfels in 1530 under the same 
name, and now known as Borago officinalis L. Hence the names employed 
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by medifBval botanists may be associated, in the absence o£ evidence to the 
contrary, with the pictures in BrunEels’s Herbal. A single case may be 
mentioned as an illustration. Albertus Magnus described Verhma in the 
following words : — “ Verbena est herba parvis foliis, in siccis crescens, duris 
stipitibus et siccis. Et est duorum modorum : una enim habet florem 
parvuluni croceum, et altera habet parvnlum eiusdein figurte azurinum.^^ 
His two kinds of I erhena were identified by Meyer and Jessen (31, p. 579) 
with Anai/allis Jonnina Mill. (“ arvensis Linn.’^) and A» arvensis L. 
phcpmrea Lam.”) respectively. But the stems of the Blue and Scarlet 
Bimj)ornel are not particularly hard, nor are their leaves small in pro- 
portion to the size of the plant; and it is difficult to belies e that Albertus 
Magnus could have called the Hower of the Blue Pimpernel yellow 
{“ croceus ”). Two ot the thr<^e species figured by Bruntels as Verbena 
were I erbena o^nnaiis L. and Sisr/mbrinm officinale Sco))., and these seem 
to fit the description given ])y Albertus Magnus. The latter described the 
flower ot the Sweet Violet and that of Chicory as ‘‘ azurinus,^^ so that he 
evidently used this term in the sense of vi(det Jis well as for blue. And 
when it is nmiembered that Verbena officinalis was known in the 12th 
century as \ erbena (' Apuleius Barbarus,^ 21, t. Ixix) there need be no 
h<‘sitation in accepting it as the ‘Cizure-flowered ” kind of Verbena men- 
tioned by Albertus Magnus. *Sisi/mbninn officinale bears such a strong 
general resemblance to ]'erbina officinalis both in vegetative characters and 
in inflorescence (hat it may well be the yellow-flowered kind. Magnify ing- 
glasses were then unknown, and, as seen hy the naked eye, the flower of 
Vervain might he regarded as similar in shape to that of Hedge-Mustard. 

(2) Among the species illustrateil in Brunfels’s Herbal there are forty- 
seven which appear to be ‘‘ new.^^ lii the systematic conspectu^ (p. 113) 
these are distinguished by asterisks. 

(3) Many of the species in LinneV SSpecies PlantarunC were what are 
known as “ book-species ” — thaf is, they were based primarily (if not entirely) 
on descriptions and figures supplied by previous authors. For European 
plants the earliest work generally cited by Linne was Caspar Bauhin’s ' Pinax’ 
(1623) ; and the earliest work generally cited by 0. Bauhin was Brun feists 
Herbal. Hence a picture in the latter book iVequently constitutes the 
primary historic basis of a Linnean species. 

Linn4 included Brunfels among the “ Auctores usitatiores mentioned at 
the beginning of the * Species Plantarum/ but only the first volume of the 
herbal was represented in his library, and there a}>pears to be j )0 evidence 
that he used the second and third volumes of the Latin version, or the 
'Contrufayt Kreiiterbuodi.' Hence it is only in the first volume that the 
figures can be regarded as typifying Linnean species. Deducting those 
figures not cited or erroneously cited by Bauhin, and others of which the 
identification might be disputed, there remain over sixty figures which have 
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a prima fade claim to be regarded as the types of Linneun species. In the 
case of the figures of entirely new plants such as Kuchenschell {Anemone 
Pulsatilla) and Gauchbliioni {Cardamine pratensis) this claim will perhaps 
not be disputed, and the same applies to those unknown before the mediseyal 
period, such as Capillus Veneris Brunf. {Asplenium Ruta^muraria) and 
Consolida regalis Brunf. {Delphinium Consolida). Those known already in 
ancient Greece or Koine under their present generic names come in a slightly 
different category, as it might be argued that the classical description was 
the historic basis on which the modern name rested, and that they have 
been known continuously under the same name from classical times onwards. 
Verbena mas Brunf. ( Verbe^ia officinalis) is a case in point. According to 
Dyer (17, p. 83) “ there is a continuous tradition from its ceremonial, use in 
classical times to its superstitious employment amongst Teutonic races 
to-day.” In order to establish the actual types of the Linnean species 
concerned, an independent investigation is required in each case. Where 
there is evidence that Linnets description of a species was based on the 
specimen in his Herbarium, that should, of course, be regarded as the type. 


12. I dentif cations of the Figures, 

Owing to the absence of original descriptions, the illustrations given in the 
herbal afford the only means of identifying with any degree of certainty 
the plants actually known to Brunfels. The botanical identity of some of the 
figures is so obvious that no confirmation is required, but in most cases 
the determinations have been made or checked by means of comparison with 
the illustrations in Ileichenbach’s ‘ leones Florjc Germanicse ’ and ‘ Plantse 
Criticee/ Sowerby’s ‘ English Botany,’ and other works, and the large col- 
lections of plant-drawings at the Kew Herbarium and the Natural History 
Museum. Comparison has also been made in certain cases with living 
material, when available, and with herbarium specimens. Useful clues to 
the identity of some of the species have been obtained from Pritzel and 
Jessen’s dictionary of German plant-names, in which many of the names 
employed by Brunfels are cited. 

Perhaps the most interesting new identification is that of the figure named 

Portulaca^** which is evidently Jsnardia palustris L. (Ludwigia palustris 
Elliott). The earliest reference to this species previously noted seems to be 
in Morison’s ‘ Praeludia ' (1669), as Glaux major, palustris, flore h£rbaceo, 
while the earliest record for Alsace given by Kirschleger (26) was from 
Liudern's ' Tournefortius Alsaticus ’ (1728). Brunfels’s figure of 1, palustris 
was published in 1536. 

In the following enumeration a special running number has been assigned 
to each different figure. This is succeeded by the Latin and German names 
used by Brunfels, and references to the places of publication. Then follow 
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the names used by (Caspar Bauhin and Linne, the now accepted name being 
added where it is different from the Linnean. Notes regarding the identi- 
fications are appended where required. The following abbreviations have 
been adopted : — 

Caspar Bauhin, Pinax ; C.K., Contrafayt Kreiiterbuoch ; C.K. ii, 
Oontrafayt Kreiiterbuoch, Ander Tejl ; L. Sp., Linn. Sp. PI. ed. 1 : Latin 
names not actually occurring in Brunfels, hut attributed to him by 0. Bauhin, 
are followed by [C.B.P.]. Volume and page numbers without preceding 
letters indicate the Latin editions. 

In order to facilitate consultation, the figures are arranged in the order in 
which they appeared in the Latin editions, and these are uniformly cited 
before the German edition (‘ Contrafayt Kreiiterbuoch ’), although in certain 
cases (e.//., No 39) the figures in the latter were published first. The pages 
of vol. i (Latin ed.) are those of the editions of 1530 and 1532, unless other- 
wise stated: a reference to the 1539 edition is given where a figure occurs 
only in that edition, or on a different page. The pages of vol. ii (Latin ed.) 
are those of the edition of 1536 ; where those of the 1531 edition differ, they 
have been a Ided in parentheses. ^ 

1. Plantago maior, Breyter Wegorich (Wegrich, Wegreich), i, 23 ; ed. 
1539, 22 ; C.K. p. liv, Plantago latifolia incana C.B.P. 189. Plantago 
media L. Sp. 113. 

2. Plantago minor^ Spitzer Wegerich (Wegrich, Wegreich), i, 24 ; ed. 
1539, 23 ; C.K. p. Iv, Plantago angustifolia major C.B.P. 189. Plantago 
lanceolata L. Sp. 113. — Moretti determined the figure as Plantago media L., 
var. 

3. Plantago aquatica^ Froeschloeffelkraut, Wasszer Wegerich, ed. 1539, i, 

24 ; C.K. p. Ivi. Plantago aqnatica latifolia 190. Alisma Plantago^ 

aquatica L. Sp. 342. 

4. Plantago ruhea, Rot Wegerich (Wegrich, Wegreich), i, 25 ; (IK. 
p. Ivii. Plantago latifolia sinuata C.B.P. 189. Plantago major L. Sp. 
112. — Identified by Sprengel and Moretti with Plantago crassa Willd. 
(P. crispa Jacq.), which Decaisne (DC. Prodr. xiii, sect. 1, 695) regarded as 
probably an abnormal state of P. major, 

5. Bellehorus niger^ Christwurtz, Nyeszwurtz, i, 30 ; iii, 3 (text) ; C.K. 
p. Ixii. Hellehorus niger hortensis flore viridi C.B.P. 185. Hellehorus viridis 
L. Sp. 558. 

6. Nenufar Gael Seehbluom, i, 36 ; C.K. p. i. Nymphoea lutea major 
C.B.P. 193. Nupharlutium (L. Sp. 510) Sm. 

7. Nenufar fmmina^ Weissz Seehbluom, i, 37 ; C.K. p. ii, Nymphwa alba 
major C.B.P. 193« Nymphwa alba L. Sp. 5X0, 
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8. Ungula cahallina^ Rosszbuob, Braiintlatticli, i, 41 ; lii. 7 (text) ; (Mi, 
p. vi. Tussitago vnlgaris C.B.P. 197. Tussilago Farfara L. Sp. 865. 

9. Aristolochia rotunda^ Ronde Holwiirtz, Holwurtz das weiblin, i, 47 (in 
ed. 1539, ‘‘Holwurtz das niaeiinlin ; C.K. p. cxlvii. Fumaria hulbosa 
radice cava major (J.B.P. 143. Fumaria hulhosa var. cava L. Sp. 699. Cor//- 
dalis cava (L.) Scliweigger et Koerte. — Bubani (FI. Pyren. iii, 272 : 1901), 
referred this figure of Brunfels doubtfully to C, soUda Sw., but the larger 
size of the plant, the absence of catuphyllary leaves below the foliage-leaves, 
the undivided bracts, and the fact that the roots are scattered over the whole 
surface of the conn, instead of being confined to the base, seem to afford con- 
clusive evidence against that identification and in favour of C. cava. As in 
other cases, two states of the same species were figured by Brunfels under 
different names. Bubani himself suggested that this iniglit be the case : 
“ Cum dubio retuli Brunfelsii figuram, nec me latet, novissiine etiam, 
Moretti, cum altero ejusdem loco, p. 48, ambo ad C\cavam attulisse.’^ 

10. Aristolochia Jonga Lang Holwurtz, Holwurtz das maennlin, i, 48 (in 
ed. 1539 oniissa) ; O.K. p. cxlvi. Cort/dalis cava (L.) Scliweigger et Koerte. 

11. Aristolochia rotunda, Aristolochia vera, Osterlncey, Holwurtz das 
weiblin, ed. 1539, i, 48 ; iii, 10, sub voce Satyria (text) ; (t.K. ii, p. cxxiii. 
Aristolochia Clematitis recta O.B.P. 307. Aristolochia Clematitis L. Sp. 962. 

12. Arona, Aron, Pfaffen pint, i, 56; iii, 3 (text) ; C.K. pp. Ixvii, Ixxiv. 
Arum vulgare non inaculatum C.B.P. 19.'». Arum maculatuni L, Sp. 9bb. 

13. Naterwiirtz weiblin, i, 61 ; C.K. p. Ixxi. Bistorta 
major radice minus intorta C.B.P. 192. J*ohjgonum Bistorta L. Sp. 360, 
abnormal condition with branched stem. A similar abnormality is recorded 
by Penzig, Teratologic, ed 2, iii, 180 (1922). — Moretti identified the figure 
as Rumex aquaticus L. 

14. Coluhrina mas, Naterwurtz (Nob^rwurtz, Notterwnrtz) maennlin, i, 
62; C.K. p. Ixx. Bistorta major radice magis intorta (^B.P. 192. Poly^ 
gonum Bistorta L. Sp. 360. 

15. Mercurialis altera, Uuot Heinrich (Ileynrich), Scliwerbel, i, 63, 260 ; 
C.K. p. Ixxv. Lapatlium unctuosum (!.B.P. 115. Chenopodium Bonus^ 
Henricus L. Sp. 218. 

16. Bracuntium (Dracontium) maius, Scldangenkraut, ed. 1539, i, 63 ; 
iii, 4 (text) ; iii, 131 ; C.K. ii, p. cxxxiv. Dracunculus polyphyllus C.B.P. 
195. Arum Dracunculus L. Sp. 964. J)racunndus vnlgaris Schott. 

17. Asarum, Haselwurtz, i, 71; iii, 4 (text) ; C.K. p. ix. Awwm C.B.P. 
197. Alarum europceum L. Sp. 442. 
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18. Consolida maior mas^ Walwurtz maennlin, i, 75 ; iii, 6 (text) ; C.K. 
p. xii. Symphytum Consolida major C.B.P. 259. Symphytum officinale 
L. Sp. 136, vviv, purpureum Pers. Syn. i. 161. 

19. Consolida maior firmina^ Walwurtz weiblin, i, 76 ; iii, 6 (text) ; C.K. 
p. xiii. Symphytum Consolida major C.B.P. 259. Symphytum officinale 
L. Sp. 136, var. ochroleucum D(^ Prodr. x, 37. — Brunfels (C K. p. xiv) 
mentions that there are two kinds o£ Grosz Walwurtz {Consolida maior)^ a 

male kind with brown (i. <?., purple) flowers, and a “ female ” with white 
flowers. Bauhin also remarks that the purple or purplish-blue flowered 
form was called the male kind, and the white or yellowish form the female 
kind. — Moretti identified WahMirtz weiblin with Symphytum tuberosum h. 

20. Sanicula Sanicula maior (vide ii, 84). Diapensia^ Sanickel, i, 80 ; iii, 
8 (text) ; C.K. p. xvi. Sanicula officinarum C.B.P. 319. Sanicula europwa 
L. Sp. 235. 

21. Consolida retjalis^ (>\ilciir equitis, Hittersporen, i, 83 ; iii, 8 (text) ; 

C.K. p. xviii. Consolida recalls arvensis 142. Delphinium Consolida 

L. Sp. 530. ^ < 

22. Tormeniilla^ Tormentill, i, 85 ; iii, 7 (text) ; C.K. p. xx. Tormentilla 
Sylrestris (\B,P. 326. Poteniilla erecta (L. Sp. 500) Hampe. 

23. Beionica^ Betonien (Brun Betonien, Braun Betonien), i, 88; iii, 8 
(text); (^K. p. xxiii. Betonien purpurea C.B.P. 235, Stachys officinalis 
(L. Sp. 573) Trevisan. 

24. Consolida media, Gulden Guntzel, i, 95 ; C.K. p. cxc. Ajuya geneveu’- 
sis L,, teste Kirschl. FI. ii, p. xv, — Cited by Caspar Bauhin (Pinax, 260) 
under his Consolida media pratensis ciemlea, which is a synonym of Ajuya 
reptans L. Sp. 561. Kirschle^er at first (FI. i, 623) referred this figure to 
A, reptans, but later (FI. ii, p. xv) identified it without hesitation as 
A. genevensis, doubtless on account of the absence of stolons, and the hairy 
stem and leaves. 

25. Herha parojysis, Flores clamnn, Claris S, Petri, Geel Himmel- 
schlusszel (Hymmelscliliisszel), Weissz Betonien, i, 96 ; iii, 8 (text); C.K. 
p. xxvii. Verbasculum pratense odoratum (\B.P. 241. Primula ceris L. Sp. 
142. 

26. llerba paralysis alba [C.B.P.], Weissz Hymmelschlussel, i, 97 ; 
C.K. p. xxviii. Verbasetdum pratense vel sylvaticum inodorum C.B.P. 241. 
Primida elatior (L. Sp. 143) Schreb. 

27. Fumus ierroi, Fumaria herba, Capnos, Capnitis, Erdtrauch, Erdrouch, 
DaubenkropfE, i, 99; iii, 9 (text); C.K. p. xxx. Fumaria offUcimrum et 
Dioscoridis C.B.P. 143. Fumaria officinalis L# Sp. 700. 
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28. Satyrion primum [(\B.P.], Stendelwurtz, i, 103. Orchis purpurea 
Huds. (0. fusca Jacq.) teste Kirschl. FI. ii, p. xv. — Cited by C. Bauhin 
(Pinax, 80) under his Cynosorchis latifolia hiante cticullo major ^ which is one 
of the synonyms cited under Orchis militaris L, Sp. 941. The figure was 
identified as 0. militaris by Sprengel and Moretti. 

29. Satyrion mas^ Knabenkraut (Knabenkraut maennlin), i, 104 ; C.K. 
p. XXXV. Orchis militaris L. (0. cinerea Schrank), teste Kirschl. FI. ii, 
pp. XV, 128. — Identified as Orchis simia Lam. by Moretti. Sprengel listed it 
as 0. mascula L., but the narrow lateral lobes of the labellum and the short 
spur are quite inconsistent with that species. 

30. Ragwurtz, i, 104; C.K. p. xxxviii, fig. sinistra. Orchis 
morio L. Sp. 90, teste Kirschl. FI. ii, p. xv, 130. — Cited by C. Bauhin (Pinax, 
81) under his Orchis morio mas foliis macidatis, which is a synonym of 
0. mascula L. 

31. Satyrion quartum [(/.B.P.], Knabenkraut, i, 105 ; C.K. p. xxxvii. 
Opltrys fuciftora Reichb. (0. Arachnites Heichard). — Identified as Ophrys 
myodes Jacq. (0. muscifera Huds.) by Sprengel, as 0. apifera Huds. by 
Moretti, and as 0. aranifera Huds. by Kirschleger, FI. ii, p. xv. I am 
indebted to Mr. V. S. Suinmerhayes for the following note ; “ Brunfels^s 
drawing agrees with Ophrys fucifiora Reichb. (0. Arachnites Reichard) in 
the small petals, in the apparently forward projection of the appendage of 
the lip, and [)artly in the markings of the lip. It differs chiefly in the 
absence of any isolated spot on the lower part of the lip ; this spot is, 
however, not always present in O.fuciffora. 0, aranifera Huds. has larger 
petals and no definite appendage to the lip.” 

32. Satyrion odoriferum, Wolschmackend Knabenkraut, i, 105; C.K. 
p. xxxviii, fig. dextra. Triorchis alba odorata minor (J.B.P, 84. Spiranthes 
spiralis (L. Sp. 945) C. Koch. 

33. Satynon fwmina^ Knabenkraut weiblin, i, 106; C.K. p. xxxvi. Orchis 
palmata angiistifoiia minor (j.B.P. 85. Gymnadenia conopsea (L. Sp. 942) 
R. Br. 

34. Buglossa sylvestris, Wild Ochszenzung, i. 111; C.K. p, xli. Echinm 
vulgare L. Sp. 139. — C. Bauhin referred this figure erroneously to his 
Buglossum sylvestre minus, which is Lycopsis arvensis L. 

35. Buglossa, Ochszenzung, i, 112 ; C.K.p.xl. Buglossum Angustifolium 
majus C.B.P. 256. Anchosa offi>cinalis L, Sp. 133. 

36. Borago, Burretsch, i, 113 ; C.K. p. xlii. Buglossum latifolium, 
Borrago C.B.P. 256. Borago officinalis L. Sp. 137. 

37. Verbena mo^ewia, Yszenkraut maennlin, i, 119 ; C.K. p.xiv. Verhem 
communis cceruleo flore C.B.P. 269. Verbena officinalis L, Sp. 20. 
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38. Verbena fcemina^ Yszenkraut weibliii, Gryndtkraut, i, 120. Senecio 
minor vulgaris C.B.P. 131. Senecio vulgaris L. Sp. 867. 

39. Verbena fwmina^ Yszenkraut weiblin, ed. J539, i, 120; C^K. p. xlvi. 
Erysimum vulgare O.B.P. 100. Sisymbrium officinale (L. Sp. 660) Scop. 

40. Cliamwdrys, Gamandviva^ Gamenderlin, i, 125 ; iii, 10 (text) ; O.K. 
p. xlix. Chmncedrys spuria minor rotundifolia C.B.P. 249. Veronica 
Chamcedrys L. Sp, 13. 

41. Narcissus Inteus, Geel Honuingsbluorn, i, 129, fig. sinistra ; iii, 10 
(text); C.K. p, lii, fig. dextra. Narcissus syhestris pallidus calice luteo 
C.B.P. 52. Narcissus Pseudo-Narcissus L. Sp. 289. 

42. Narcissus alhus, Weissz Hornungsbluom, i, 129, fig. dextra; C.K. 
p. lii, fig. sinistra. Leucoivm hnlhosvm vulgare C.B.P. 55. Leucojum vemum 
L. Sp. 289. 

43. Leucoium^ Cheiri, Geel Violaten, i, 136 ; iii, 5 (text) ; C.K. p. xcvi. 
Lencoium luienm vulgare C.B.P. 202. Cheiranthus Cheiri L. Sp. 661. 

44. Viola saliva [(^B.P.], Zamme Violaten, i, 137, fig. ^uper. ; f^K. 
p. xcv. Viola Martia purpurea jflore simjylici odoro C.B.P. 199. Viola 
odorata L. Sp. 934. 

45. Viola alba [(J.B.P.], Weissz Violaten, i, 137, fig. infer, sinistra; 

C.K. p. xciv, fig. sinistra. Viola Martia alba C.B.P. 199. Vtola odorata 
var. /3 L. Sp. 934. — Identified as T7o/a palustris L. by Sprengel. Moretti 
identified this and the following species as V, m//inaL.and Sni. 

respectively. 

46. Viola sylvestris [C.B.P.], 'VVilde Violaten, i, 137, fig. infer, dextra ; 
C.K. p. xciv, fig. dextra. Viola hirta L. Sp. d34,jide Linn, ipjso , — Accepted 
as V, hirta by Kirscbleger. 

47. Pi'S corvi primus, Wasser Hanenfiiessz, i, 143 ; C.K. p. cxxvi. 
Panuncvlus mmorosus 1X\, teste Kirscbl. FI. ii, p. xv. 

48. Pes corvi fiore plena [C.B.P.], Gefiilter Hanenfuesz, i. 144; C.K. 
p. cxxvii. Panunvulus acins L. Sp, 554, fiore pleno. 

49. Crus gain, Kleiner Hanfuosz (Hanenfuossz), i, 145 ; C.K. p. cxxviii, 
fig. infer. Ranunculus praiensis radice verticilli modo rotunda C.B.P. 179. 
Ranunculus bulbosus L. Sp. 554. 

50. Urtica major [C.B.P.], Heyter Nesszeln (Nesszelen), i, 151 ; C.K. 
p, cxxii. Urtica urens maxima C.B.P. 232, Urtica dioica L. Sp. 984. 

51. Urtica laheo fatmina [C.B.P.], Taub Nesszelen weissz. Daub Nesszel 
weiblin, i, 152 ; C.K. p. cxxi. Lamium purpureum vel album non foetens 
folio ohlongo C.B.P. 231. Lamium album L. Sp. 579, — Sprengel and Moretti 

WNN. JOURN,— POTAKY, VOL, ALVIII. I 



96 


T. A. SPRAGUE ON THE 


transposed the identifications of this and the following species, giving Lamium 
hevigatum L. as the equivalent of “ Urtica iners femina^^^ and L, album L. 
for “ Urtica inm masJ' 

52. Urtica laheo mas [O.B.P.], Daub Nesszel maennlin, i, 153; O.K, 
p. cxx. Lamium album var. /3L. Sp. 579. Lamium maculatum L. Sp. ed. 2, 
809. — C. Bauhin cited Urtica laheo mas Brunf. under Lamium purjmrenm 
foetidum, folio subrotundo^ sive Galeopsis Dioscoridis (Pinax, 230), which is 
cited as a synonym under Lamium purpureum L. Sp. 579. 

53. Urtica minor [C.B.P.], Brenn Nesszelen, i, 154; C.K. p. cxxiii. 
Urtica urens minor C.B.P. 232. Urtica urens L. Sp. 984. 

54. Marrubium mas [C.B.P.], Andorn maennlin, i, 158; C.K. p. Ixxxii. 
Marruhium Cardiaca dictum (\B.P. 230. Leonurus Cardiaca L. Sp. 584. 

55. Marrubium foemina [C.B.P.], Andorn weiblin, i, 159 ; iii, 12 (text) ; 
C.K. p. Ixxxiii. Marruhium album vulgare C.B.P. 230. Marrubmm vnlgare 
L. Sp. 583. 

56. Hedera terrestris^ Gnndelreb, i, 167 ; iii, 13 (text) ; (!.K. p. lx. 
Hedera terrestris vulgaris C.B.P. 306. Glechoma hederacea L. Sp. 578. 

57. Eufragia^ Edler Augentrost, i, 169 ; iii, 13 (text) ; C.K. p. xxxiii. 
Veronica pratensis serpillifolia C.B.P. 247, Veronica serpyllifoUa L. Sp, 12. 

58. Eufragia alba [C.B.P.], Weisszer Augentrost, C.K. p. xxxiv. An- 
phrasia officinarum C.B.P. 233. Euphrasia officinalis L. Sp. 604. 

59. Linum^ Linsomen, Flachsz, i, 170 ; C.K. p. Ixxx, Linum sativum 
C.B.P. 214. Linum usitatissimum var. L. Sp. 277. 

60. Cynoglossa vera^ Cynoglossa major [C.B.P.], Grosse Huudtszung, i, 
175 ; iii, 13 (tfxt) ; C.K. p. clxix. Cynoglossum majus vulgare C.B.P. 257. 
Cynoglossum ojffidnale L. Sp. 134. — Identified by Moretti with Cynoglossum 
nictum Ait., which does not occur in Alsace. Kirschleger considered it a 
good figure of C, officinale* 

61. Cynoglossa minor, Klein Hundtszung, i, 176 ; iii, 13 (text) ; C.K. 
p. clxviii. Echium Scorpioides palustre C.B.P. 254. Myosoiis palustris ( L. 
Sp. 131) Lam. 

62. Vinca pervinca, Yngryen (Yngruen), i, 178 ; iii, 13 (text) ; C.K. 
p. c. Clematis daphnoides minor C.B.P. 301. Fmca yninor L. Sp. 209. 

63. Perfoliata mascula, Durchwachsz maennlin, i, 182 ; ed. 1639, i, 183 
(Durchwachsz weiblin); C.K. p. ccv (Wylder Durchwachsz maennlin). 
Ophris bifolia C.B.P. 87. Listera ovata (L. Sp. 946) R. Br. 

64. Perfoliata vera, Durchwachsz, ed, 1539, i. 182 ; iii, 13 (text); C.K. 
p. cciv. Perfoliata vulgatissima, sive arvensis C.B.P. 277. Bupleurum 
rotundifolium L. Sp. 236, 
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65. PerfoUata tcemina, Durchwachsz weiblin,i, 183 ; C.K, p. ccvi (Wylder 
Durchwachsz Weiblin). Ophris trifolia C.B.P. 87. Listera ovata (L. 
Sp. 946) R. Br., an abnormal state with a third foliage-leaf (var. trifoliata 
Asch. et Graebn.). 

66. Narcissus martins, Mertzenblaemlin, i, 184 ; O.K. p. ccxvii. Hyacin>- 
thus stellaris hifolius Germanicns C.B.P. 45. Scilla bifolia L. Sp, 309. 

67. SaAfragia, Hoher Steynbrech, i, 185 ; C.K. p. ccxxxix. SaAfraga 
rotundifolia alba (3.B.P. 309. SaAfraga granulata L. Sp. 403. 

68. Ilepatica, Edel L‘d)erkraiit, Hyrszklee (Hyrsszklee) i, 190 ; C.K. 
p, clxxix. Trifolium hepatinnn fore svnpliri C.B.P. 330. Anemone Ilepatica 
L. Sp. 538. 

69. Jecoraria, Leberkraut, i, 191 ; (\K. p. clxxvii. Lichen petrceus lati- 
folius sive Ilepatica font a?ia (J.B.P. 362. Marchayitia polgmorpha L. Sp, 1137. 
— Erroneously identified by Moretti as Lichen pulmonarius L. {Lohana 
pulmonaria Hoffin). 

70. Coriandrum, Coriander, i. 203 ; (\K. p. cxvii. Coniandrum majus 
(J.B.P, 158. Coriandrum sativum L. Sp. 256. 

71. Basilicum, Basilienkraiit, i, 206 ; C.K, p. ccxlv. Ocimtim vnlgatius 
C.B.P. 226. Ocimxnn Basilicum L. Sp. 597, teste Sprengel, Gesch. Bot. i. 
261. 

72. JAlium convallis, Lilinm convallium, Lilium si/lvestre, Meyenbluemlin, 
i, 211 ; C.K. p. clxiv. Lilium convallium album C.B.P. 304. Convallana 
majalis L. Sp. 314. 

73. Scrophularia maior, Brunwurtz (Braunwnrtz) i, 213; C.K. p. clxxiv, 
Scrophularia nodosa fetida C.B.P. 235. Scrophularia nodosa L. Sp. 619. 

74. Scrophularia media, Fotzwein, Fotzzwang, Wundtkraut, Knabenkraut, 
i, 214; (j.K. p. clxxv. lAephhnn vulgare C.B.P. 287. Seduin Telephium 
L. Sp. 430. 

75. Scrophularia mlnof\ Ficaria, Fygwartzkraiit, i, 215 ; C.K. p. clxxvi, 
Ckelidonia rotundifolia 7ninor C.B.P. 309. Ranunculus Ficaria L. Sp. 550. 

76. Kuchenschell, Hacketkraut, i, 217 ; C.K. p. cxliii. Pxdsatillia folio 
crassiore et majors fiore C.B.P. 177. Axiexnone Pulsatilla L. Sp. 539. 

77. Flos cuculi [C.B.P.], Gauchbluom, i, 218 ; C.K. p. cxxxi. Nastur^ 
tium pratense magno fore C.B.P. 104. Cardamine pratensis L. Sp. 656. 

78. Capillus Veneris, Maurrut, Maurrauten, i, 219 ; iii, 14 (text) ; C.K. 
p. ccxlii. Ruta mumna C.B.P. 356. Asplenium Ruta^murana L. Sp. 1081, 
forma Brunfelsii Heufer in Verb. Zool.-Bot. Ges. Wien, vi, 335 (1856). 

I? 
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79. Hyoscyamus, Bilsamkraat, Bylsamkrani:, Sawbon, lupitersbon, Schlaff- 
kraut, i, 224 ; O.K. p. cxxxiv. ffyoseyamus vulgaris vel niger C.B.P. 169. 
Hyoscyamus niger L. Sp. 179. 

80. Pulegium, Poley, i, 227 ; O.K. p. cxlvii. Pulegium latifolium C.B.P. 
222. Mentha Pulegium L. Sp. 577. 

81. Pentaphyllon, Fiinffingerkraut, i, 233 ; iii, 6 (text). Potentilla sp. 

82. Chelidonia, Schoelkraut, Schoelwurtz, i, 236 ; O.K. p. cxxxii. Cheli- 
donium majus rulgare C.B.P. 144. Chelidoniuni majus L. Sp. 505. 

83. mas, Gtanchheyl maennlin, i, 238 ; O.K. p. ccxii. Anagallts 
phaenieeo flore C.B.P. 252. Anagallis arrensis L. Sp. 148. 

84. Anagallis fcemina, Gaacbheyl weiblin, i, 239. Anagallis eceruleo flore 
C.B.P. 252. Anagallis fcemina Mill. Gard. Diet. ed. 8, no. 2. 

85. RattenbluoinoDji, 241 ; iii, 16 (text) ; O.K. p. cclxiv. Lychnis 
segetum major C.B.P. 204. Agrostemma Githago L. Sp. 435. 

86. Matricaria, Mettram, i, 245 (errore 249); iii, 63 (errore 62); O.K. 
p. cxli. Matricaria vulgaris C.B.P. 133. Chrysanthemum Parthenium (L. 
Sp. 890) Pars. 

87. Tanacetum, Reynfarn, Reinfaren, i, 250 ; ii, 88 (ed. 1531, 87) ; O.K. 
p. cxcviii. Tanacetum vulgare luteum C.B.P. 132. Tanacetum vulgare L. 
Sp. 844. 

88. Cotula feetida, Handtsbblnom, Krottendyll, i, 255 ; O.K. p, cxxxvii. 
Chamcemelum faetidum C.B.P. 135. Anthemis Cotula L. Sp. 894. 

89. Calendula, Ringelblnom, Ringelblnemlin, i, 257 (errore 253) ; iii, 77 ; 
O.K. p. OCX. Caltha vulgaris C.B.P. 275. Calendula oflicinalis L. Sp. 921. 

90. Oculus bovis, Buphthalmus, Gaenszbluoinen, Sanct Johanns Blnm, i. 
258 (errore 254) ; iii, 17 (text) ; O.K. p. cxliv. Beilis sylvestris caule folioso 
major C.B.P. 261 . Chrysanthemum Leucanthemum L. Sp. 888. 

91. Parietaria, S. Peterskraut, Tag und naebt, ed. 1539, i, 262 ; ii, 23 
(ed. 1531, 19) ; iii, 72 ; O.K. p. clxii. Parietaria officinarum et Diosco- 
ridts C.B.P. 121. Parietaria officinalis L. Sp. 1052. 

92. Hedera, Maur Epphew (Ephow), ii, 6 (ed. 1531, 10); O.K. p. cl. 
Eedera major sterilis C.B.P. 305. Hedera Helix L. Sp. 202. 

93. Hedera, Epphew, Banm Ephew, ii, 7 (ed. 1531, 11) ; O.K. p. cli. 
Hedera arbor ea C.B.P. 305. Hedera Helix L. Sp. 202. 

94. Maiersylva, Caprifolium (errore), Waltmeyster, Waldtmeister, iii, 15 
(ed. 1531, 11. bis, 82); iii, 15 (text); C.K. p. olxxviii. Asperula, tive 
Puheola morOana odorata C.B.P. 334. Asperula odorata Jj. Sp. 103. 
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&5. Pulicaria mascula^ Flehkraut (Floelikraiit) maennlii), ii, 18 (ed. 1531, 

14) ; iii, 15 (text); C.K. p. clxvi. Polygonum Persicaria L., teite Kirschl. 
FI. ii, j). xvi. — Cited by C. Bauhin (Pinax, 101) under Persicaria uvens stu 
Jiydropipei\ which is a synonym of Polygonum Hydropiper L. Sp. 361. 

96. Pulicaria foemina, Flehkraut (Floehkraut) weiblin, ii, 19 (ed. 1531, 

15) ; iii, 15 (text); C.K. p. clxvii. Polygonum lapathifoUum L., tette 
Kirschl. FI. ii, p, xvi. 

97. F(]eniculum^ Fenchel, ii, 24 (ed. 1531, 20) ; C.K. [>. ccii. Poeniciilmn 
rulgare Germanicum C.B.P. 147. Anetimm Famicnlum L. Sp. 263. Fwni-- 
cvlum rulgare Mill. — Moretti erroneously identified the figure as Dill, 
Anethum graveolens L., failing to allow for the small scale of the drawing. 
The much-divided leaves, with their large and conspicuous vagime, are 
characteristic of Fennel. The figure was repeated under Dill, in vol. iii, 
p. 174 — vide No, 207. 

98. Serpillum, Quendel, Kyenliu, Huenerkoel, Huenerkoll, Wilde Boley, 
Unser frawen betistro, Huenerserb, ii, 26 (ed. 1531, 22); C.K. p. clvi. 
iSerpylliim vulgare minus C.B.P. 220. Thymus Serpyllum L. Sp. 590. 

99. Scabiosa, Scabiosz, ii, 28 (ed. 1531, 24) ; C.K. p. xcii {bis). Scabiosa 
major sqnammatis capitnlis C.B.P. 269. Scabiosa columbaria L. Sp. 99. — 
Linne does not cite the above synonym of Bauhin. This figure was 
erroneously identified by Moretti with Scabiosa atropurpurea L., which is 
not indigenous in Alsace, though now commonly cultivated there. It is an 
excellent picture of S. columbaria, and was cited by Kirschleger under that 
species as ic. optimJ^ 

100. SoUdago, Masszlyeblin, Zeitloesslin, Klein Zeitloesslin oder Massz- 
lieblin, ii, 29 (ed. 1531, 25) ; C.K. p. ccxcii. Beilis sylvestris minor C.B.P. 
261. Beilis perennis L. Sp. 886. 

101. Eupatorium, Wild Salbey, ii, 30 (ed, 1531, 26) ; C.K. p. Ixxxviii, 
llorminum pratense foliis serratis C.B.P. 238. Salvia pratensis L. Sp. 26. — 
Identified by Sprengel as Salvia Verhenaca L. 

102. Solanum^ Nachtschatt, ii, 33 (ed. 1531, 29) ; C.K. p. cxciii. Solanum 
o^cinarum C.B.P. 166. Solanum nigrum L. Sp. 186. 

103. Pentaphyllum maius, Gross Fiinfffingerkraut, Fiinfffingerkraut, ii, 37 
(ed* 1531, 33) ; C.K, p. cliv. Qutnquefolium rectum luteurn C.B.P. 325. 
Poteniilla recta L. Sp, 497, var. obscura Koch, Syn. 213 (1837). — Kirsch- 
leger identified the figure as Potentilla argentea L., to which I think it bears 
less resemblance, especially in tbe leaves. 

104. Pentaphyllon minus, Klein Fiinfffingerkraut, ii, 38 (ed. 1531, 34) ; 
('.K. p. cliii. Qtnnque/oUum majus repens (hB.P. 325. Potentilla reptans 
L. Sp. 499. 
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105. Gensbluou), Genszbluom, ii, 38 (ed. 1531,34) ; C.K. p. clviii. Bund 
pastoris minor loculo oblongo O.B.P. 108. Erophila verna (L. Sp. 642) 
E. Mey. ex Garcke. 

106. Hyrundinaria^ Schwalbenwurtz, ii, 39 (ed, 1531, 36) ; C.K. p. clix. 
Asclepias albo flare C.B.P.303. Asclepias Vincetoxicum L. Sp. 216. I mce- 
toxicum oflUdnale Moeiich. 

107. Fragaria^ Erdtberkraiit, Erdtboerkraut, ii, 40 (ed. 1531, 35) ; iii, 8 
(text); C.K. p. cc. Fragaria culgaris C.B.P. 326. Fragaria vesca L. 
Sp. 494. 

108. Htrba lloperti^ Storckenschnabel, ii, 41 (ed. 1531, 37) ; (;.K. p. cxcvi. 
Geranium cicutop. folio minus et supinum C.B.P. 319. Erodium cicutarium 
(L. Sp. 680) L’flerit. — Erroneously identified with Geranium Hohertiamim 
L. by Sprengel, owing to the name Hei'ba Roperii being used for it by 
Brunfels. Accepted by Cliurch (12, p. 238) as ‘^Herb Kobort, from a dry 
situation.” 

109. Scheysszkraut, Lynkraut, ii, 43 (ed. 1531, 39) ; C.K. p. Ixxviii. 
Anti7Thinu?n Linaria L. Sp. 616. Linaria vulgaris Mill. — C. Bauhin (Pinax, 
212) cited Linaria (and Fseudolmmn) Brunf. under his Linaiia vulgaris lutea 
fiore majore, which is Linaria vulgaiis Mill. But Brunfels himself had not 
connected Scheysszkraut with Linaria (i, 193 ; ii, 276, 304), as he stated 
that he knew only the German name of tlic plant. 

110. Scolope?idrium, Scoloperidiion, Lingua cercina, Hirtzziing, ii, 44 (ed. 
1531, 40) ; C.K. clxxi. Lingua cervina ofl^cinarum C.B.P. 353. Phyllitis 
Scolopendrium (L. Sp. 1079) Newman. 

111. Garyophyllata, Caryophyllata, Sanamunda, llerba Benedicta, Bene- 
dictenwurtz, Benedictenwurtzel, ii, 46 (ed. 1531, 42); iii, 24; C.K. p. clx. 
Caryophyllata vulgaris C.B.P. 321. Geum ui'banum L. Sp. 501. 

112. Cardo pains (ji^ani^), Eberwurtz, ii, 47 (ed. 1531, 43) ; iii, 35; (^K. 
p. coxviii. Carlina acaulos niagno flare C.B.P. 380. Cirsium acaule (L. 
Sp. 1199) Weber ex Wiggers. — Cited by Sprengel as (Jarlina acaulis L. 

113. Acorus, Geel wasser Gilgen, ii, 51 (ed. 1531, 47); C.K. p. cix. 
Acorus adulterinus C.B.P. 34. Iris Pseudaeorus L. Sp. 38. 

114. lacea nigra, Moi^sus Dtaboli, Abbissz, Teiiffels Abbissz, ii, 54; C.K. 
pp. xc et xcii. Succisa glabra C.B.P. 269. Scahiosa Succisa L. Sp. 98. 
Succisa pratensis Moench. 

115. Herha fullonum, Madelgeer, Magdelgeer, Kreiitzwurtz, ii, 56 (cd. 
1531, 52) ; C.K. p. cxxxix. Gentiana eruciata C.B.P. 188. Gentiana 
Crudata L. Sp. 231. 
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116. Pes leonisy Leontopodion, Synnaw, Unser Frawen Mantel, ii, 57 
(ed. 1531, 53) ; iii, 79 ; C.K. p. clxxxi. Alchemilla vulgaris C.B.P. 319. 
Alchemilla imlyaris var. /9 L. Sp. 123, 

117. Trifolium maius, Braun Fleyschbluom, ii, 58 (ed, 1531, 54) ; iii, 47 ; 
C.K. p. ccxix. Melampyrum purpurascente coma C.B.P. 234. Melanu 
pyrwn arvense L. Sp. 605. 

118. Trifolium album, Weissz Fleyschbluoin, ii, 59 (ed. 1531, 55) ; Hi, 48 ; 
C\K. p. ccxx. Trifolium repens L. Sp. 767, fide Erith, White Clover, 100 
(1924). — Sprengel identified the figure as 2\ hyhndum L. 

119. Flos S, Jacobi [C.B.P.], Sanct Jacobs bluoin, ii, 60 (ed. 1531, 56) ; 
C.K. p. cccxvii. Jacobira vulgaris laciniaia C.B.P. 131. Senecio Jacohcea 
L. Sp. 870. 

120. Negelblueinlin, Negelkraut, ii, 61 (ed. 1531, 57) ; C.K. p. cxcii. 

Matthiola iricana (L. Sp. 662) R. Br. — Bauhin does not cite this figure of 
Brunfels. Identified by Moretti as J/. annua Sweet (J/. incana var. annua 
Voss). < 

121. Dondernegelin, ii, 62 (ed. 1531, 58) ; C.K. p. xcvii. Caryophyllus 
sylresiris vulgaris laiifolivs C.B.P. 209. Dianthus carthusianornm L. Sp. 409. 

122. liosmarinus, Uosinarin, ii, 63. Jiosmarinus hortensis angustiore folio 
C.B.P. 217. Rosmarinus oficinalis L. Sp. 23. 

123. Lappa, Lappa maior, Kletten, Grossz Kletten, ii, 65 (ed. 1531, 61) ; 
iii, 54 ; ('.K. p. ccxciii. Arctium minus, Bernh., teste Kirschl. FI. ii, p. xvi. 
— Cited by C. Bauhin (Pinax, 198) under his Lappa major, Arcium Diosc., 
which is one o£ the synonyms cited under Arctium Lappa L. Sp. 816. 

124. Meliloium, Melilotum minus, Steinklee, Kleiner Stcinklee, ii, 68 (ed. 
1531, 164) ; iii, 48 ; C.K. j). ccxx. Trifolium praiense luteum capitulo 
breinore C.B.P. 328. Medicago lupulina L. Sp. 779. 

125. Carduus, IHpsacus minor, Saewdistel, Sew* Distelen, ii, 69 (ed. 1531, 

65) ; iii, 33 ; C.K. p. cclxxv. Carlina vulgaris L. Sp. 828. — Apparently 
not cited by C. Bauhin. Not a good figure, but the involucral bracts 
clearly indicate Carlina vulgaris. Moretti suggested that it might be 
Carduus nutans L., to which it bears no particular resemblance. 

126. Carduus fullonum, Kartendystel, Karten distelen, ii, 70 (ed. 1531, 

66) ; iii, 32 ; C.K. p. cclxxiv. JJipsacus sylvestris aut Virga past oris major 
C.B.P. 385. Dipsacus fullonum var. a L. Sp. 97. Dxpsacus sylvestris Mill. 
Card. Diet. ed. 8, no. 1. 

127. Carduus albus, Fechdystel, Fehdystel, ii, 71 (ed. 1531, 67) ; iii, 41; 
C.K. p. cclxxviii. Carduus albis maculis notatus vulgaris C.B.P. 381. 
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Silyhum Marianum (L. Sp. 823) Gaertn. — Identified by Spreiigel as Cntcui 
oleraceus L., which has very different phyllaries. 

128. Aceiosa, Lapathum {Lappatum) acetomm^ Saurampffer, ii, 72 (ed. 
1531, 68) ; iii, 83; C.K, p. cclxix. Acetosa pratensis O.B.P. 114. Rumex 
Acetosa L. Sp. 337. — Moretti identified it as Rumex P seudo- Acetosa Bert., 
which is the typical wild form of R. Acetosa L. 

129. Unijolitnn, Einblatt, ii, 72, fig. dextra (ed. 1531, 68) ; C.K. p. ccxxxv, 
Liltum convallium minus O.B.P. 304. Muianthemum htfolium (L. Sp. 316) 
F. W. Schmidt. 

130. Herba 7'rinitatisj Ilerba Sanctre Trinitatis, Dreyfaltigkeytbluomlin 
Dreyfaltigkeytbluom, ii, 73 (ed. 1531, 69) ; iii, 29 ; (j.K. p. cxxx. Viola 
tricolor hortensts repens O.B.P. Viola tricolor var. y3 L. Sp. 935. 

131. Malva, Gensbappd, Gaenszbappeleii, i, 197 (text) ; ii, 74 (ed. 1531, 
70) ; C.K. p. ccxxviii. Maha sylvestns folio rotundo O.B.P. 314. ^^aha 
rotundifolia L. Sp. 688. 

132. Malva equina, Rosszbappelen, i, 197 (text); ii, 75 (ed. 1531, 71) ; 
C.K. p. ccxxvii. Malva sylvesfris folio sinuato O.B.P. 314. Malva sylvestris 
L. Sp. 689. 

133. Herba Simeonis^ A/cca, Sigmarswiirtz, i, 197 (text); ii, 76 (ed. 1531, 
72) ; C.K. p. ccxxxii. Alcea vulgaris major O.B.P. 316. Malva Aleea L. 
Sp. 689. 

134. Nasturtium, Kresscn, Kresszen, ii, 77 (ed. 1531, 73) ; O.K. p. cclix. 
Nasturtium hortense vulgatum O.B.P. 103. Lepidium sativum L. Sp. 644. 

135. Menta, Mentha ruhea, Mentha aquatica, Fischiniintz, ii, 80 (ed. 1531, 
76) ; C.K. p. ccliii. Mentha sp. — cited by C. Bauhin (Pinax, 227) under 
his Mentha rotundifolia palustris, sen aquatica major, which is one of the 
synonyms of Mentha aquatica L. Sprengel and Moretti identified the figure 
as Mentha rubra 8m. Kirschleger considered it to be M. verticillata Riv. 
{M. gentilis et sativa L.). 

136. Sanicula minor, Kleiner oder Wylder Sanickel, Regenwiirmlin (the 
root), ii, 84 (ed. 1531, 80) ; C.K. pp. xvii (text only), cxi. Anemone nemo* 
rosaflore majore C.B.P. 176. Anemone nemorosa L. Sp. 541. 

137. Sanguinaria, Bluotkraut, ii, 85 (ed. 1531, 81) ; C.K. p. ccxxiii. 
Atriplex sp. — This figure is apparently not cited by C. Bauhin. The speci- 
men was apparently diseased, with curled-up leaves, and the figure is very 
poor. 

138. Raponeoli, RapUntzlin, Rapiintzelin, ii, 86 (errore 84) (ed. 1531, 84) ; 
O.K. p. clxxiii. Rapunculus esculentus C.B.P. 92. Campanula Rapumyulus 
h. Sp* 164. 
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139. Artemisia^ Buck. Rote Buck, Beyfiiogsz, i, 265 (text); ii, 87 (ed. 

1531, 83, errore ‘^41 ; C.K. p. ccxxxvi. Artemisia vulgaris major C.B.P. 

137. Artemisia vulgaris L. Sp. 848. 

140. Salvia, Salbey, ii, 92. Salvia major (!.B.P. 237. Salvia officinalis 
L Sp. 23. 

141. Valeriana, Biildrian, ii, 95 ; C.K. p. cxv. Valeriana sgivestris major 
C.B.P. 164. Valeriana officinalis L. Sp. 31. 

142. Jiibulus, Attich, iii, 22 ; C.K. ii, p. iv. Satnbuciis humilis sive Ebulus 
( '.B.P. 456. Sambncus Ebulus L. Sp. 269. 

143. Brunella, Braunellon, Brunellen, iii, 9 (text) ; iii, 26 ; t^K. p. cx(*. 
Trijolium pratense L. Sp. 768. — Not identified by Sprengcl or Muretti. 

144. Pimpinella, Bibcnell, lii, 28; CMv. p, ccxliv. Pimpinella sa*vifraga 
major umbella Candida C.B.P. 159. Fimpinella saaifraga var.7 L. Sp. 263. 

1*15. Bursa pustoris maior, Grossz Deschelkraut, iii, 30, fig. sinistra ; C.K. 
p. clxxxvi, fig. sinistra. Bursa jx^storis major folio sinugto (\B.P. 108. 
Vapsella Bursa-pastoris (L. Sp. 647) Medic. 

146. Bursa pastoris minor, Kleyn Deschelkraut, iii, 30, fig, dextra ; C.K. 
p. clxxxvi, fig. dextra. JSasturtium sylvestre Osyridis folio C.B.P, 105. 
Lepidium ruderale L. Sp. 645. 

147. Chanifrpitys, Krd Weyrauch, Erdtweyrauch, iii, 36; (\K. p. ccxlix. 
Veronica Teucrium L. (Sp, ed. 2, 16) ; Reichb. Ic. FI. Germ. xx. t. 1709. — 
Erroneously included by C. Bauhin (Pinax, 248) in bis Chammlrys minor 
repens, which is a synonym of Teucrium Chammlrys var. j3 L. Sp. 565. 
Identified by Sprengel and Moretti as Veronica prostrata L. 

148. Endivia, Andisten, Antiffien, iii, 38; C.K. p. cclxxxiv. Lactuca 
sylvestris costa spinosa C.B.P. 123. Lactuca virosa var. 8 L, Sp. 795. — The 
figure purports to represent Endive, Cichorium Endivia L., but is apj)arently 
Lactuca virosa. Moretti identified it as SoncJnis ciliatus Lam, (& oleraceus L.), 
but the inflorescence and capitula suggest rather Lactuca. 

149. Affiodillus, Goldtwurtz, Goldwurtz, Gold Gilgen, iii, 43, fig. sinistra ; 
C.K. p. xvi. LiUum floribus refiexis montanum (J.B.P. 77. Lilium Martaqon 

L. Sp. 303. 

* 

150. Lilium rubrum [C.B.P.J, Rote Gilgen, iii, 43, fig. dextra ; C.K, 
p. cviii. Lilium croceum Chaix. — Cited by C. Bauhin (Pinax, 76) under his 
Lilium purpurocraceum majus, which is one of the synonyms cited under 
Lilium hulUferum L. Sp. 302. Moretti identified it as L. bulbiferum. 

151. Fotentilla^ Genszericb, iii, 45 ; C.K. p, ccxxxiii. Fotentilla C.B.P. 
321. PotenlUla Anserina L. Sp. 495. 
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152. Melilotum majus [C.B.P.], jPra^am, Guldener Klee, Hoher Steyli- 
brech^ iii, 49. Melilotus officinaruni Germanuv C.B.P. 331. Trifolium 
Melilotus oficinalis L. Sp. 765. Melilotus officinalis (L.) Lam. — Moretti 
cited it under the synonym M, arveyxsis Wallr. 

153. Trifolium acetosuni^ Gauch ampffer, Gaucliklee, 50; ed. 1540, iii, 
50 (reduced and reversed) ; C.K. p. ccxxi. Trifolium aceiosum vulgare 
O.B.P. 330. Oxalis Acetosella L. Sp. 433. 

154. Papaver rnbrum [Tubeum\ Klapper Hoszen, iii, 52 ; C.K. p. ccxxiv. 
Papaver erraticum majus C.B.P. 171. Papaver Phceas L. Sp. 507. 

155. Lappa minor, Klein Kletten, iii, 55 ; C.K. p. ccxciv. Lappa minor, 
Xanthium JHosc, C.B.P. 198. Xuntliium s(7mmarium L. Sp. 987. 

156. rerbascum, Wullkraut, iii, 57 ; C.K. ii, p. cxxxi. Verhaseum 
Thapsus L. Sp. 177, teste Spreiigel, Gescli. Bot. i, 260, et Kirschleger, FI. i, 
540. — Moretti referred it to 1 phlomoides L. 

157. Erynyium, Manustrow, iii, 59 ; C.K. p. cclxxxi. Cardnus stellatus 
foliis papaveris ey'ratin C.B.P. 387. Centaurea Palcitrapa L. Sp. 917. 

158. Melissa, Muotterkraut, iii, 61 ; C.K. p. ccci ; (^K. ii, p. cxxxiii. 
iMelissa hortensis C.B.P. 229, Melissa officinalis L. Sp, 592. 

159. Astrantia, Meisterwurtz, iii, 65 : C.K.ii, p. (!xxi. Imperatoria major 
C.B.P. 156. Peucedanum Ostruthium (L, Sp. 259) Koch. — The Latin and 
German names Angelica also accompanying the figure relate not to this 
species but to Archangelica officinalis, no, 272. 

t 160. Agrimonia, Odermeng, Odermenig, iii, 68 ; C.K. p. Ixxxvi. Kupa-‘ 
torium vetemm sive Agrimonia C.B.P. 321. Agrimonia Kupatona L. Sp. 
448. 

161. Dens leonis, Sonnenwiirbel, iii, 70 ; C.K. p. cclxxxix. Dens Leonis 
latiore folio C.B.P. 126. Leontodon Taraxacum L. Sp. 798. Taraxacum 
officinale Weber. 

162. JSu^a, Kautten, Raut, iii, 74 (errore 75); C.K. p. ccvii. Ruta hor^ 
tensis latifolia C.B.P. 336. Ruta graveolens var, /S L. Sp. 383. 

163. Hypericum, S. Johanns Kraut, iii, 81 ; C.K. ii, p, cxli. Hypericum 
vulgare C.B.P. 279. Hypericum perforatum L. Sp. 785. 

164. Lappatum acutum, Mengelwurt, iii, 84 ; C.K. cclxx. Rumex obtusi^ 
folius, L. Sp. 335. — Sprengel identified the figure as i?. acutus L. Moretti 
referred it to R, conglomeratus Murr. 

165. Pyrola, Wintergruen, Wintergryen, iii, 88 ; C.K. p. clxxxviii. 
Pyrola rotundjfolia major C.B.P. 191, Pyrola rotundifolia L. Sp. 397, 
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166. Voluhilu^ Wynd, iii, 90 ; O.K. ii, p. vi. Convolvulus major albus 
O.B.P. 294. Cabjste(jia septum (L, Sp. 153) R. Br. 

167. Si(jillum Salomonis^ Weisszwurtz, iii, 92 ; O.K. p. ccxvi. Polygona- 
turn multifloruoi (L. iSp. 315) All. — Cited by C. Bauhin (Pinax, 303) under 
his Polygonatum lalifolium vulgare^ which is one of the synonyms of 
Convallaria Polygonatum L. Sp. 315 {Polygonatum officinale All.). Both 
Kirschleger and Moretti identified the figure as P. mxdtiflorum, 

168. Solserpdum, Wegwart, iii, 94 ; O.K. p. cclxxxvii. Cichoydum sylvestre 
sice Officinarum C.B.P. 125. Cichorinm Intyhiis L. Sp. 813. 

169. Vvularia^ Za[)flin kraut maennlin. iii, 96, t-.K. ii, p. cxxvi; and 
rnilaria, Zapflin kraut weihlin, iii, 97, O.K. ii, p. cxxvii. Lauras Alej'an^ 
(Irina fructu jpedivnlo insUlente C^B.P. 304. liusrus Hypoglossum L. Sj>. 
1041. — Referred to Cvidaria amplexifolia L. {Streptopus amjAe^vifolius Lam. 
et DO.) by Sprengel, who unaccountably overlooked the large foliaceoiis 
bract on the middle of the cladode. Moretti, who also overlooked the bract, 
nderred the first figure (maennlin) to Streptopusamplexifolius^ and the second 
(weiblin) to Convallaria latifolia Jacq. {Polygonatum latifolium Desf.). 

170. Anisum^ Enis (errore), Knnla Campana^ Alant, Alantwnrtz, iii, 99 ; 
C!.K. ii, p. cxxii. Ilelenium vulgare O.B.P. 276. Imda Helenium L. Sp. 
881. — The leaves are erroneously represented as op|)osite in the figuie. The 
identification as Inxda Ilelenium was rejected by Moretti because the ra> - 
florets wore coloured blue in the copy which he had seen. Aj)art from the 
fact that the work was issued uncoloured, it may be noted that Brunfels 
himself described the flower as yellow : ‘‘ cui superne luteus tios imminet/* 

171. Portulaca, Burtzelkraut, iii, 102 ; O.K. ii, p. cxxxvi. Alsine palnstris 
rotundifolia repetis, foliis portulaccv pingaihns hinis ex adverso nascent ibus, 
flosculis virescentibus rosaceis Lindorn, Touruef. Alsat. 114, t. 2, lit. b. Is- 
nardia palnstris L. Sp. 120. — The figure purports to represent Purslane, 
Portulaca oleracea L., but cannot be that plant. It is evidently Isnardia 
palustris L., which, according to Lindern (1728), was known in Alsace under 
the vernacular name “Wasser Burtzel.” Both Moretti and Bubani (FI. 
Pyren. iii, 2) accepted it as Portulaca oleracea^ but Bubani added fig. inala.^' 

172. Carduus^ Unser frawen dystel, iii, 104. Onopordon Aranthium L. 
Sp. 827. 

173. Anisunty Enisz, iii, 105. Pimptnella xinisum L. Sp. 264. 

174. Apiumy Epffich, Epffig, iii, 107 ; O.K. ii, p. cxxix. Apium jHilustre 
et Apium ojfficinarum O.B.P. 154. Apium graveolens L. Sp. 264. 

175. Polypodium^ Engelfuossz, iii, 110. Polypodium vulgare O.B.P. 359. 
Polypodium vulgare L. Sp. 1085. — Figure afterwards repeated under another 
name (no. 184). 
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176. Premulm verb hulbus^ Zoitloesslin bluom (und wurtzel), iii, 115. 
Colchicum commune O.B.P. 67. Colchicum autumnale L. Sp. 341. 

177. LeviBticus^ Liebsfcoeckel, Lyebstoeckel, iii, 116; O.K. ii, p. cxxv. 
Liijustioum vulgare C.B.P. 157. Liyusticum Levisticum L. Sp. 250. Levistb 
cum ojfficinale Koch. 

178. Lenticula aquas^ Moerlynssen, iii, 118 ; (^K. ii, pp. viii (errore xiii), 
cxxxv, fig. super. Lenticula paliistris vulyaru C.B.P. 362. Lemna sp. 

179. Auricula muris, Meiiszoerlin, iii, 119. Pilosella major repens hirsuta 
C.B.P. 262. Hieracium Pilosella L. Sp. 800. 

180. Piperitisy Pfefferkraut, iii, 120 ; C.K. ii, p. cxxiv. Lepidium lati- 
folium C.B.P. 97. Lepidium latifolium L. Sp. 644. 

181. Petroselinum, 121; (\K. ii, p. cxxviii. Apium hortense^ 

sen Petroselinum vulyo C.B.P. 153. Apium Petroselinum L. Sp. 264. 

182. Liquiricia^ Suesszlioltz, iii, 123 ; (^K. ii, p. cxxx. Glycyrrhiza silb 
qnosa vel Germanica C.B.P. 352. Glycyrrhiza ylabra L. Sp. 742. 

183. Centaurea, Tausent guldin Kraut, iii, 125; C.K. ii, p. cxxxv, fig. 
infer. Centaurium minus ('.B.P. 278. Erythrcea Centauriinn (L. Sp. 229) 
Pers. Centaurium umbellaium Gilib. 

184. Filiw^ Waldtfar, Waldtfaren, iii, 127; (y.K. p, cccv. Polypodium 
vulgare L. Sp. 1085. — Figure repeated from iii, 110 (no. 175). 

185. Smilasny Welsch Boiien, Wyld Bonen, iii, 129 ; Lvpinus, Feigbonen, 
C.K. ii, p. Ixxii. Lychnis sylvestris quA Been album vulyo C.B.P. 205. 
Cucuhalus Behen L. Sp, 414. Silene vulgaris (Moench) Garcke. 

186. AUhcea, Ybisch, Ibisch, iii, 132 ; C.K. ii, p. cxliii. Althwa Diosco- 
ridis et Plinii C.B.P. 315, Althcva ofidruxlis L. Sp, 686. 

187. Allium, Knoblauch, Moerzybel, iii, 135 ; C.K. ii, p, xxxviii. Allium 
Scorodoprasum L. Sp. 297. 

188. Porrum, Wylder Lauch, iii, 136 ; O.K. ii, p. xxxv. Forrum commune 
cuintatum C.B.P. 72. Allium Porrum L. Sp. 295. 

189. Allium eylcestre, Wylder Knoblauch, iii, 137 ; C.K. ii, p. xxxiv. 
Allium eylveetre latifolium C.B.P. 74. Allium vrsinum L. Sp. 300. 

190. Cuminum, Kuwich, iii, 138. Umbellifera.— The figure purports to 
represent Cumin, Cuminum Cyminum L. Sp. 254, but is obviously not that 
species. 

191. Jtapistrum, Hederich, iii, 139 (errore 159) j C.K. ii, p. xliii. Papie- 
tnim flore luteo C.B.P. 95. Sinapit arvenm L. Sp. 668. — Identified as 
Kaphanus Haphanistrum L. by Sprengel. 



HERBAL OF OTTO BRUNFELS. 


107 


192. Cherefolium^ Koerbelkraut, iii, 141. — The text refers to Chcvrophylhim 
sativum O.B.P. 152, Avthriscus CerefoUnm (L. Sp. 257) HofFm., but the 
figure is unrecognizable. 

193. AhsyniUum, Wermuot, iii, 142 ; C.K. ii. p. ix. Ahsijnthium Ponti- 
cum^ seu Romanum officinarum, sen Dioseoridis O.B.P. 138. Artemisia Ahsm^ 
thium L. Sp. 848. 

194. Cauda equina^ Eqnisetinn, Schafiftenliaw, Schaffthaew, iii, 144 ; O.K. 
li, p. xi. Equisetum limosnm L. Sp. 1002, teste Sprengel, Gescb. Bot. i, 262 

195. 6Voh( 5, Saffron, Zaminer Saffron, iii, 150 ; O.K.ii,p. cxi. Colchicw) 
autumnale L. Sp. 341. — The figure purports to represent the Saffron Crocus, 
Crocus saiivus C.B.P. 65, Crocus sativus var. o^cinalis L. Sp. 36, but as 
pointed out by Moretti it is Colchicum autumnale. It appears to have been 
redrawn from the figure on p. 115 — vide Nos. 176, 243. 

196. Cartamus, Wylder Saffron, iii, 1.52 ; (bK. ii, p. xvi. Cincus sativus, 
sii*e Cartlxamum oficiuarum O.B.P. 378. C arthamus tinctorius L. Sp. 830. 

197. Genista, Pfrvmmen, iii, 154 ; C.K. ii, p. xii. Genista anpulosa et 
scoparia C.B.P. 395. Cytisus scoparius (L. Sp. 709) Link, 

198. Rhabarbarum, Rheubarbarum, Rheubarb, iii, 156; C.K. ii, p. civ 
Hippolapathum latifolium C.B.P. 115. Rumex Patientia L, Sp. 333. 

199. Origanum, Wolgemuot, iii, 159 ; C.K. ii, p. c Origanum sylvestre 
( unila luhula Plhiii (bB.P. 223. Origanum vulgare L. Sp. 590. 

200. Pycnocomos, Geysszbart, iii. 165; <bK. ii, p. cvi. Angelica sylvestris 
minor sive erratica C.B.P. 155. ASgopodium Podagraria J<, Sp. 265. 

201. Lychnis agria. Lychnis agrestis, Kornbliiomen, iii, 167 ; C.K. ii, 
p. xviii. Cyanus segetum C.B.P. 273. Centaurea Cyanus L. Sp. 911. 

202. Sion, Bachbung, Bachbunn, iii, 169 ; C.K. ii, p. cxvi. Anagallis 
aquatica minor folio mhrotundo C.B.P. 252. Feromca Beccabunga L, Sp. 12. 
— Moretti identified the figure as V, Beccabunga var. minor, 

203. Millefolium in semine, Garb iui somen, Garb, iii, 170 ; C.K. ii, p. xx. 
Sisymbrium Sophia L. Sp. 659. 

204. MUlifoVmm album, Weisse Garb, iii, 171, fig, super. ; C.K. ii, p. xxi. 
Millefolium vulgare album C.B.P. 141. Achillea Millefolium L. Sp, 899. 

205. Millefolium parvum, Kleyne Garb, iii, 171, fig. infer. ; C.K. ii,p. xxi, 
fig. infer. Achillea Millefolium L. 

206. Pastinaca, Bestenau, iii, 172 ; C.K. ii, p. xxii. Sphondylium vulgare 
hirsutum C.B.P, 157. Heracleum Sphondylium L. Sp. 249. — The figure is 
supposed to represent the Parsnip, Pastinaca sativa L., but really be longs to 
Branca ursina, Baerenklaw, iii, 149, and may have been in(ende<l by 
Branfel$ to accompany the text of that species, 
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207. Aneihum^ Dyll, iii, 174; C.K. ii, p. xxvi. — The figure purports to 
represent Dill [Aneihum graveolens L.), but is actually a reproduction oE 
the figure of Fennel (Faenicuhim vulgare Mill.) giren in vol. ii, p. 24 — vide 
No. 97. 

208. Asparagus^ Spargen, iii, 176; (3.K. ii, p. xxiv. Asparagus sativa 
O.B.P. 489. Asparagus officinalis var. altilis L. Sp. 313. 

209. Canahis^ HanfE, HarfE^ iii, 178 ; C.K. ii, p. xxviii. Cannabis sativa 
O.B.P. 320. Cannabis sativa L. Sp. 1027. 

210. Betonica alha^ Weissz Betonien, iii, 180. Betonica alba O.B.P. 235. 
Betonica officinalis var. alba L. Sp. 573. Stacligs officinalis (L.) Trevisan, 
flore albo. — Bninfels states that he received Betonica alba from Tragus. Tlie 
latter (Stirp. Comment, i, 197) called it Betonica Candida^ and mentioned 
that it differed from Betonica purpurea only in the colour of the flower. 
The figure was identified by Moretti as Stachys recta L. — erroneously, in 
my opinion. 

211. Cucurbita, Kiirbsz, iii, 188 ; C.K. ii. p. Ixxviii. Cucurbita lagenaria 
flore albo, folio molli O.B.P. 313. Cucurbita lagenaria L. Sp, 1010. Lage- 
narta vulgaris Ser, 

212. Napi, Nopen, iii, 193. Ndpus sativa O.B.P, 195. Brassica Napus 
var. ^ L. Sp. 666, 

213. Rapa, lluob, iii, 194 ; 0,K. ii, p. xlvi. Rapa sativa rotunda O.B.P. 
89. Brassica Rapa L. Sp. 666, Brassica campestrisyav. Rapa (L.) Hartm. 

214. Raphanus^ liettich, iii, 196 [vel errore 201]; C.K. ii, p. xlviii, fig. 
sinistra. Raphanus major orbicularis, vel rotundas O.B.P. 96. Raphanus 
sativus L. Sp. 669. 

215. Siser, Geirlin, iii, 198 ; C.K. ii, p. xliv. — The figure purports to 
represent Skirret, Siam Sisarum L,, but cannot be that species, as the leaves 
are quite unlike. It resembles Salsify, Tragopogon porrifolius L. Aloretti 
regarded the figure as fictitious. 

216. Brassica, Koel, Kappeskraut, iii, 199; C.K. ii, p. I Brassica 
capitaia alba (J.B.P. 111. Brassica oleracea var. capitata L. Sp. 667. 

217. rntimm, Weysszen,iii, 201 [vel errore 196] ; C.K. ii, p. liv. Triti^ 
cam hyhernum arisiis carens O.B.P. 21. Triticum hybernum L. Sp. 86. 

218. Siligo, Uodken, iii, 203 ; C.K. ii, p. Ivi. Secale hyhernum vel majus 
O.B.P. 23. Secale cereals L. Sp, 84. 

219. Arena, Haberen, iii, 205; O.K. ii, p, Ivii. Arena vulgaris seu alba 
O.B.P. 23. Arena sativa var. ff L, Sp. 79, 

220. Zea, Speltz, iii, 206 ; O.K. ii, p. Iviii. Zea dicoccos vel major O.B.P, 
22. Triticum Spelta L. Sp. 86. 
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221. Hordeum^ Gerst, iii, 208 ; C.K. ii, p. lx. Hordeum polystichum 
hybernum C.B.P. 22. Hordeum vulgar e L. Sp. 84. 

222. Faba^ Bonen^ iii, 211 ; (^K. ii, p. Ixiv. Faha (^B.P. 338. Vicia 
Faha L. Sp. 737. 

223. Pisiim, Erbssen, iii, 213 ; O.K. ii, p. Ixvi. Pisum arvense C.B.P. 342. 
Pisum sat! rum L. Sp. 727. 

224. Lens^ Lynssen, iii, 214. Lens vulgaris C.B.P. 346. Ervum Lens L. 
Sp. 735. Lens culinaris Medic. 

225. Milium^ Hyrss, iii, 216 ; C.K. ii, p. Ixx. Milium semine lufeo rel albn 
(^^B.P. 26. Panicum miliaceum L. Sp. 58. 

226. Ervumy Wicken, iii, 218; C.K. ii, p. Ixxi. Vicia satiim vulgaris 
semine nigro C.B.P. 344. Vicia saliva L. Sp. 736. 

227. Pajmver, Magsomen, Magsor, iii, 220 ; C.K. ii, p. Ixxiii. Papaver 
liortense semine albo sativum C.P.B. 170. Papaver somniferum L. Sp. 508. 

228. Frawen roeszlin, t\K. pp. xcvii, clxxxv. Lychnis Poronaria (L. 

Sp. 436) Desr. ^ 

229. Liliuw^ Weissz Gilgen, C.K. p. cii. Lilium album jlore erecto et 
vulgare (bB.P. 76. Lilium candidum L. Sp. 302. 

230. Iris, Blavv Gilgen, (AK. p. cxii. Iris vulgaris Germanica sive sylves^ 
tris C.B.P. 30. Iris germanica L. Sp. 38. 

231. Edlor HanenEuossz, C.K. p. cxxviii. Geranium pyrenaicuni N. L. 
Burm. — Identified by Moretti and Bubani (FI. Pyren. iii, 319), with 
Geranium columbinum L. Sp. 682, but the flowers, and especially the petals, 
are too large, and the cutting of the leaves is very different. 

232. Chamomilla, Chaniillen, i, 252 (text); C.K. p. cxxxvi. Chamtr- 
melum vulgare, Leucanthemum IHose, C.B.P. 135. Matricaria Chamomilla L. 
Sp. 891. 

233. Morsus gallimv major [C.B.P,], Grosz Vogelkraut, C.K. p. cexiv, fig- 
sinistra. Stellaria aquatica (L. Sp. 439) Scop. — Cited by C. Bauhin (Pinax, 
250) under his Alsine aliissima nemorum^ which is a synonym of Stellaria 
nemorum L, Sp. 421. 

234. Morsus gallina^ minor [C.B.P.], Klein Vogelkraut, C.K. p. ccxiv, rig. 
dextra. Stellaria media (L. Sp. 272) Vill. 

235. Wolff smilch, i, 194 (text); C.K. p. ccxxxiii. Tithymalus 
helioscopius C.B.P. 291. Euphorbia Helioscopia L. Sp. 459. 

236. Saxifraga, Edeler Stein brecli, C.K. p. ccxxxviii. Ilerniaria glabra 
L. Sp. 218, — Moretti appears to have been the first to identify this figure, 
I had come to the same conolusion before seeing his paper. 
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237. Sawifraga rubea^ Alkakengiy Sohlutten, Boborellen, Judenkirssen, i, 
188 (text) ; ii, 35 et iii, 15, sub voce /So/antm (text) ; C.K. p. ccxlii. Solanum 
vesicariwn C.B.P. 116. Physalis Alkekengi L. Sp. 183. 

238. Capillus Veneris^ Widerthon, Widertodt, C.K. p. coxliii. Polgtri- 
chum aureum minus C.B.P. 356. Polytrichum commune L. Sp. 1109. — This 
Bauhin synonym was not cited by Linn^. 

239. Catapucia, Granum solis^ Springkorn, Springkraut, i, 230 (text) ; 
C.K p. oclxii. Lathyris major C.B.P, 293. Euphorbia Lathyris L. Sp. 457. 

240. FiluCj Waldtfar, ed. 1540, iii, 127 ; C.K. p. cccv. Polystichum sp. — 
Cited by C. Bauhin (Pinax, 358) under his Filix non ramosa dentata^ which 
is a synonym of Dryopteris FilLv-mas (L. Sp. 1090) Schott. Mr. C. H. 
Wright suggests that it may possibly be Polystichum aculeatum (L.) Schott. 

241. Katzentreubel maennlin, C.K. p. ccxxiii, fig. sinistra. Sempervivum 
minus vermiculatiim acre C.B.P. 283. Sedum acre L. Sp. 432. — C. Bauhin 
apparently did not cite this figure of Brunfels. 

242. Sempervivum minus album [O.B.P.], Katzentreubel weiblin, C.K. 
p. cccxxiii, fig. dextra. Sedum minus teretifolium album C.B.P. 283. 
Sedum album L. Sp, 432. 

243. CrocuSy Saffron, C.K. ii, p. xiv. Colchicum autumnale L. — vide 
nos. 176, 195. 

244. Sambucus, Holder, iii, 181 (text); (J.K. ii, p. xxx. Samhncus nigra L. 
Sp. 269. — The drawing shows a common abnormality of the Elder, namely, 
the confluence of a terminal leaflet with one of the uppermost pair. 

245. Allium, Knoblauch, Knobloch, ‘iii, 135 (text); (^K. ii, p. xxxii. 
Allium sativum L. Sp. 296. 

246. Lauch, ed. 1540, iii, 136 ; C.K. ii, p. xxxiv, fig. dextra. Allium 
ascalonicum L. Amoen. Acad, iv, 454. 

247. Ziblen, Zybelen, iii, 1.34 (text); ed. 1540, iii, 135 (reduced and 
reversed copy of the figure in C.K. ii); C.K. ii, p. xxxvi. Allium cepa L. 
Sp. 300. 

248. Sinapis, SenfF, iii, 140 (text); C.K. ii, p. xl.-— Apparently a fictitious 
figure. 

249. Eruca, Weisser SenfF, iii, 140 (text); (IK. ii, p. xli. Sinapis alba L. 

Sp. 668. 

250. Napen, C.K. ii, p. xlv.— The figure purports to represent Brassica 
Napus L., but seems to be Daucus Carota, L. Sp. 242. 

251. Rhaphanus agrestis, Armoracia, Moerrettich, iii, 197 (text); C.K. ii 
p. xlviii, fig. sinistra. Cochlearia Armoracia L. Sp. 648. 

252. Oryza, Oriza, Reisz (errore), iii, 210 (text) ; C.K. ii, p.Mxii. The 

figure purports to represent Rice, Oryza saliva L., but is actually Cress, 
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Lepidium sativum L. Sp. 644. Tho figure of Cross originally given (No. 134) 
was very poor, and the present one was doubtless intended to replace it. 

253. Cicer, Zyszeren, iii, 217 (text); C.K. ii, p. Ixvii. Cicer arietinum L. 
Sp. 738. 

254. Beta^ Roemisclier Mangolt, iii, 145 (text) ; C.K. ii, p. Ixxv. Beta 
vulgaris var. Cicla L. Sp. 222. 

255. Beta^ Roter MangoU, iii, 145 (text); C.K. ii, p. Ixxvi. Beta vulgaris 
var. cruenta Alef. Landwirthsch. FI. 279. 

256. Vitis vinifera^ Weinreb, iii, 183 (text); C.K. ii, p. Ixxxiv. Vitis 
vinifera L. Sp. 202. 

257. Lignstrumj Harrtryegel, Hartryegel (errore), iii, 185 (text); C.K. 
ii, p. Ixxxvii. — The figure purports to represent Privet, Ligustrurn vulgareh,, 
but is actually Dogwood, Cornus sanguinea L. Sp. 117. 

258. Prumis sglvestris^ Sclilehen, iii, 186 (text); C.K. ii, p, Ixxxviii. 
Prunvs spinosa L. Sp. 475. 

259. Iimiperusj Wechholder, Wegkholder, iii, 182 (text) ; C.K. ii, 
p. Ixxxviii. Junipents communis L. Sp. 1040. 

260. Puhus^ Bromboeren, iii, 186 (text); 1\K. ii, p. .xc. Ruhns fruticosus 
L. Sp. 493. 

261. Branca ursina^ Baerenklaw, Boerenkloe, iii, 149 (text); (5.K. ii. 
p. xcii. — Unidentified. Possibly a fietition.s figure. The Latin and German 
names are those of Ileraclenm Splwndglium L. 

262. Pyreihrum, Bertram, iii, 158 (text) ; C!.K. ii, p. xevi. Achillea 
Ptarmica L. Sp, 898. 

263. Victamus, Diptam, Wylder Poley, iii, 158 (text) ; C.K. ii. p. xcviii. 
Dictamnus albus L. Sp. 383. 

264. IIyssop7(fi, Garten Hyssop, iii, 164 (text) ; C.K. ii, p. eviii, fig. 
sinistra. — The figure purports to be Hyssop, Jlyssopus o^cinalis L., but is 
apparently Garden Thyme, Thymus vulgaris L., and is repeated under that 
species on the very next leaf. 

265. Hyssopus agrestis^ Wylder Hyssof), iii, 164 (text); C.K. ii, p. eviii, 
fig. dextra. Hyssopus oficinalis L. Sp. 569. — I am indebted for this identi- 
fication to Dr. Carl Epling, The only species to which the name Wildt*r Isop 
has been applied, according to Pritzel and Jessen, is Satureia hoHensis L., 
which has a very different inflorescence. 

266. 'Jhymus, Thyraian, iii, 162 (text) ; C.K. ii. p. cx. Thymus vulgaris 

L. Sp. 591. 

LIKN, JOHEK.—BOTAHT, VQL, XLVIIX, 



112 


T. A. SPRAaUK ON THE 


267. Ahrotanum, Stabwurtz, iii, 163 (text); 0. K. ii, p. oxii. Artemisia 
Abrotanum L. Sp. 845. 

. 268. 6r^n(iana, 6r^^<.7a/ia,Enoian(errore),iii, 161 (text); 0*K. ii. p. cxiv.— 
The figure represents Atropa Belladonna L. Sp. 181, though the text relates 
to Gentiana lutea L. 

269. Sion, Bachbunn, C.K. ii, p. cxvi. Veronica Beccabunga L. Sp. 12 — 
vide No. 202. 

270. Berhens, Spina acuta, Saurach, Saurrauch, iii, 183 (text) ; C.K. ii. 
p, cxviii. Berberis vulgans L. Sp. 330. 

271. Wylde oder Welsche Boiien, C.K. ii, p. cxix. — Apparently a compo- 
site figure, consisting of Silene vulgaris (Moench) Cxarcke with a capitulum 
of Cichorium Intybas L. replacing one of the flowers — vide Nos. 185, 168. 

272. Angelica, Angelica, iii, 66 (text) ; C.K. ii. p. cxx. Angelica Arch-- 
angelica L. Sp. 250. Archangelica oficinalis Hoffm. 

273. Sempervivum, Aizoum, Hauswurtz, iii, 114 (text) ; C.K. ii, p. cxxxii. 
Sempervivum tectorum L. Sp. 464. 

274. Hippomarathrum, Berwurtz, Beerwurtz, C.K. ii, p. cxxxvii. Atha- 
manta Meum L. Sp. 245. Meum athamantician Jacq. 

275. Nept, C.K. ii, p. cxxxviii. The vernacular name Nept was applied 
in the 15th and 16th centuries to Nepeta Cataria L,, and the figure might 
conceivably be intended to represent that species, though in that case, it is a 
wretched representation. Dr. Carl Epling suggests that it may be Leonurus 
Marrubiastrum L. Sp. 584. 

276. Pceonia, Peonia, Peonien Rosen, Peonienbluom, ii, 13 (text); iii, 16 
(text) ; C.K. ii, p. cxxxix. Pieonia officinalis L. Sp. 530. 

277. Lupulus, Hopff, iii, 113 (text); (-.K. ii, p. cxl. Humulus Lupulus L. 
Sp. 1028. 

278. Weisse Nyeszwurtz, C.K. ii. p. cxlii. — Unidentified Composite. 
Possibly a fictitious figure. 

279. Geysszblatt, C.K. ii, p. cxliv.— The name Geysszblatt applies to 
Lonicera Periclymenum L. and L, Caprifolium L. The figure appears to be 
a conventional design, in which only the twining habit and the single 
inflorescence at the top have been borrowed from Lonicera, The lower 
branches are reminiscent of the compound leaves of Clematis, 

280. Wunderbaum, C.K. ii, p. cxlv, Ricinus communis L. Sp. 1007. 

281. Rosa, Rosen, C.K. ii, p. cxlvi. Rosa provincialis Mill. Gard. Diet 
ed. 8, no. 18 (1768). 
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282. Rubea, Roete, iii, 145 (text); C.K, ii, p. cxliii. Carthamus tinctorius 
L. 8p. 830. 

283. Mains, ApEelbaum, iii, 222 (text) ; C.K. ii, p. cl. Pyrus Malus L. 
Sp. 479. 

284. Anisum, Enisz, ed. 1540, iii, 105. — The figure purports to be Anise, 
Pimpinella Anisum L., but is actually a reduced and reversed copy of the 
figure of Fennel, Famiciilum vulgare Mill . — vide Nos. 97, 207. 

285. Sempervivunij Hausszwurtz (errore),ed. 1540, iii, 114. — Unidentified 
(/omposite. Possibly a fictitious figure. 

13. Systematic Conspectus of Species figured. 

In order to give some idea of Brunfels’s contributions to taxonomic 
botany, an attoin})t has been made to indicate which of his plants were 
known respectively to the ancient Greeks and Romans, and in the mediaeval 
period, the remainder representing the plants first published by him. Many 
of the latter, how(iver, were evidently well known to his c^ontcmporaries, 
though perhaps not previously figured or described. Of the 258 species 
(and varieties) in the following list, 78 were known to Theophravstus, 84 to 
Dioscorides, (Jolmnella, and other writers of the classical Roman period, 
and 49 in medipoval times, the remaining 47 being new in the sense that 
they do not seem to have been identified with any degree of certainty in 
{>revi()us works. Among the “ new species were such well-known plants 
as Chenopodinm Bonus-’ Ilenricus, Anemone nemorosa, A. Pulsatilla, Carda- 
mine pratensis, Erophila verna, Isnardia palustris, Melampyrum arvense, 
Plantago media, and Carlina vulgaris \ and the ‘‘ double form of Bannn- 
cuius acris does not seem to have been previously recorded. 

By the irony of fate some of the more important additions of Brunfels to 
the iconography of the European flora — e. g.. Anemone Pulsatilla, Cardamine 
pratensis, and Linaria vulgaris — were included rather against his will, in 
order to keep the craftsmen employed, or to fill up space. The inclusion 
of Isnardia palustris was due to this species having been brought in to 
be drawn under the mistaken impression that it was Purslane (Portulaca 
oleracea)* 

Comparison of the following list with SprengeFs account of the taxonomic 
contributions of Fuchs shows that at least fifty species stated by him to have 
been first figured by Fuchs were previously figured by Brunfels; and the 
following nine species cited as having been first discovered in Germany 
by Tragus were also illustrated previously in Brunfels^s works : — Ruscus 
Hypoglossum, Lychnis Coronarta, Eemiaria glabra, Cochlearia Armoracia, 
JOictamnus alhus, JSgopodium Podagraria, Camus sanguinea, Atropa Bella-- 
danna^ Plantago lanceolcUa, 

k2 
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The following abbreviations are employed to indicate the anthers who 
previously recorded the various species : — 

A. Albertus Magnus, Meyer et Jessen (31). 

B. Apuloius Barbarus (Bodley MS.),^d^ Gunther (21). 

C. Columella, fide Sprengel (39), 

D. Dioscorides, /Jcie Sprengel (39). 

J. Juvenal, fide Dyer (17). 

M. Mediseval Italian, Saccardo (37). 

N. Nicander, fide Sprengel (39). 

OS. Ortus Sanitatis (33). 

P. Pliny, /fdtf Sprengel (39). 

R. Classical Roman, Saccardo (37). 

T. Theophrastus, fide Hort and Dyer (22) 

Not previously recorded. 

Hepaticje : Marchantia polymorpha 

Musci : Polytriclnim commune 

Filioales ; Asplenium Ruta-muraria (M ; OS, Capillus veneris) ; Phyl- 
litis Scolopendrium (T) ; Polypodium vulgare (T). 

Equisetales : Equisetum limosum (D). 

GYMNOSPERMiE : Juniper US communis (T). 

Alismaob.®: Alisma Plantago-aquatica (D). 

Gramine® ; Avena sativa (T) ; Hordeum vulgare (T) ; Panicum milia- 
ceum (T) ; Secale cercale (P) ; Triticum hybernum* ; T. S|)elta (R, 4th 
century a.d.) . 

Arace® : Arum maculatum (A, vi, §290; OS, Aarona); Dracunculus 
vulgaris (T). 

Lemnace® : Lemna sp. (OS, Lenticula aqna3). 

Liliaoe® : Allium ascalonicum (R) ; A. (^epa (T) ; A. Porrum (T) ; 
A. sativum (T); A. Scorodoprasum (D); A. ursinum* ; Asparagus offici- 
nalis (J) ; Colchicum autumnale (D) ; (Jonvallaria majalis (OS, Lilium 
convallium) ; Lilium candidum (T) ; L. croceum^; L. Martagon (T) ; 
Maianthemum bifolium (P) ; Polygonatum multifloruin* ; Rusciis Hypo- 
glossum (T, D) ; Scilla bifolia (T). 

Amaryllidace® : Leucojuin vernum* ; Narcissus Pseudo-Narcissus (R). 

Iridace® : Iris germanica (D) ; I. Pseudacorus (R). 

Orohidack® ; Gymnadenia conopsea^ ; Listera ovata* ; Ophrys fuci- 
flora* ; Orchis militaris* ; 0. morio (D) ; 0. purpurea^ ; Spiranthes spira- 
lis (D). 

Moraob® : Cannabis sativa (0, D) ; Humulus Lupulus (P). 

Urtioaob® ; Parietaria officinalis (D) ; Urtica dioica (D) ; U. nrens (T), 
Aristolochuob® : Aristolochia Clematitis (D) ; Asarum europaenm (D)! 
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PoLYGONAOBiB : Polygonum Bistorta (OS, Colubrinu) ; P. lapathifolium* ; 
P. Persicaria (T) ; Ruinex Acetosa (0, D) ; II. obtusifolius (D) ; R. Patien- 
tia (T). 

CHBNOPODiACEiE : Beta vulgaris var. Cicla (0) ; B, vulgaris var. cruenta 
(B, t. iii ; A, vi, §292); Chenopotliurn Bonus-Henricus*. 

Caryofhyllack^ : Agrostemma Gitliago (D) ; Diauthus carthusiano- 
rum"^ ; Uerniaria glabra (T) ; Lychnis Coronaria (T) ; Silene vulgaris (T) ; 
Stellaria aquatica* ; S. media*. 

NYMPHiJ^ACEJS : Nuphar luteum (T) ; Nymphsea alba (T). 

RANUNCULACEAfi ; Auoiuone Uepatica (M) ; A. nemorosa* ; A. Pulsa- 
tilla* ; Delphinium (Jonsolida (OS, ('onsolida regalis) ; Helleborus viridis 
(M) ; Peeonia officinalis (D); Ranunculus acris, flora plena* (sp. M) ; 
R. bulbosus* ; R. Ficaria (T) ; R. nemorosus*. 

BKRBEHinACEAfi : Berberis vulgaris (P ; OS, Berberis). 

PAPAVKRACEiE : ( jhelidoniuin inajus (T) ; Corydalis cava (OS, Aristo- 
logia); Funiaria officinalis (H) ; Papaver Rhmas (T) ; P. somniferuni (T). 

Orucifeu^ : Brassica campestris var. Uapa (T) ; B. Napus ((') ; B. 
oleracea var. capitata ((^) ; Cap^ella Bursa-pastoris (D) ; ^Cardamine pra- 
kuisis*; (Jheiranthus (Jheiri (T) ; (Whlearia Armoracia (C, D) ; Erophila 
verna* ; Lcpidium liitifolium (D) ; L. ruderale*; L. sativum (T) ; Matthiola 
incana (T) ; Rapluinus sativus (T) ; Sinapis alba (N, (J) ; S. arvensis (D) ; 
Sisymbrium officinale (N) ; S. Sophia*. 

CKAHSiJLACEiE ; Sedum acre (D); S. album (M) ; S. I'elephium (A, vi, 
§402) ; Sempervivuni tectorum (T). 

Saxifhaoace^e : Saxifraga granulata*. 

Rosaceje ; Agrimoniu Eupatoria (D) ; Alchemilla vulgaris (M ; OS, Alchi- 
milla) ; Fragaria vesca (V) ; Geum urbanum (P ; OS, Garioffilatu) ; Poten- 
tilla Anserina (OS, Protentilla] ; P. erecta (OS, Tormenlilla) ; P. recta var. 
obscura* ; P. roptans (T) ; Prunus spiiiosa (R) ; Pyrus Malus (T) ; Rosa 
provincialis (P) ; Rubus fruticosus (D). 

Leguminos^ ; Cicer arietinum (T) ; Oytisus scoparius* ; Glycyrrhiza 
glabra (T) ; Lens culiuaris (T) ; Medicago lupulina* ; Melilotiis officinalis 
(D) ; Pisum sativum (T) ; Trifolium pratense (M) ; T. repens (M) ; Vicia 
Faba (T) ; V. sativa (0). 

Gbuaniaceae : Erodiiim cicutarium* ; Geranium pyrenaicum*. 

OXALIDAOE.® : Oxalis Acetosella (OS, Alleluia). 

Linacbjc : Linum usitatissimum (T). 

Rutacejc ; Dictamnus albus (M ; A, vi, § 327) ; Ruta graveolens (T). 

Euphorbiacbjb : Euphorbia Helioscopia (D) ; E. Lathyris (D) ; Ricinus 
communis (!}• 

ViTAOBiB ; Vitis vinifera (T), 

Malvaobj: ; Althaea officinalis (T) ; Malva Alceu* ; M. rotundifolia (R) ; 
M. sylvestris (T). 
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Guttifbr-® : Hypericum perforatum (D). 

VioLACBiE : Viola hirta* ; V. odorata (T) ; V. tricolor (R). 

ONAaiiAOE-ffl : Isnardia palustris*. 

Araliaobjb ; Hedera Helix (T). 

IJMBELLiFEUiE : iEgopodium Podagraria* ; Apiuin graveolens (T) ; A, 
Petroselinum (T) ; Archangelica officinalis (M) ; Biipleurum rotundifolium 
(R; OS, Durchwachs) ; Coriandrum sativum (T) ; Daucus Carota (T) ; 
Foeniculum vulgare (Tj ; Heracleiim Sphondylium (U) ; Levisticum offici- 
nale (C, D) ; Meum afchamanticum (A, vi, § 272) ; Peucedanum Ostruthium 
(OS, Astrens) ; Pimpinella Anisum (T) ; P. saxifraga (R) ; Sanicula 
europsea (M ; OS, Diapensia); Sium Sisarum (C). 

CoRNAOE-® ; ('orniis sanguinea (T), 

Pyrolaceje: Pyrola rotundifolia (OS, Pirola). 

PRiMULACEiE : Anagallis arveiisis (D) ; A. foemina (T) ; Primula elatior* ; 
P. veris (OS, Herba paralisis). 

GENTlANACEiE : (^eutaiirium umbellatum (T) ; Gentiana Oruciata*. 

Apoctnaceje : Vinca minor (D). 

Asolepiadacb^ : Vincetoxicum officinale (D). 

CoNVOLVULACBiE : Oalystegia sepium (T). 

Bobaginaceas : Ancliusa officinalis (M; OS, Buglossa) ; Borago officinalis 
(M; OS, Borago) ; OMioglossum officinale (D) ; Echium vulgare (M) ; 
Myosotis palustris^ ; Symphytum officinale (D). 

VERBENACEiE ; Verbena officinalis (D). 

LABiATiE : Ajuga genevcnsis*; Glechoma hederacea (M ; OS, Edora terre- 
stris) ; Hyssopus officinalis (D) ; Lantium album (D) ; L. maculatuni (P) ; 
Leonurus Cardiaca (M ; OS, Cardiaca) ; L. Marrubiastrum (D) ; Marrubium 
vulgare (C, D) ; Melissa officinalis (T) ; Mentha Pulegiuiu (T) ; Ocimuni 
Basilicum (T) ; Origanum Majorana (T) ; O. vulgare (0) ; Rosmarinus 
officinalis (C, D) ; Salvia officinalis (N) ; S, pratensis (M) ; Stachys offici- 
nalis (A, vi, §289 ; OS, Betonica) ; Thymus Sorpylliim (C, D) ; T. vulgaris (0). 

SoLANACEiE ; Atropa Belladonna (T) ; Hyoscyamus niger (R) ; Physalis 
Alkekengi (D) ; Solanum nigrum (T). 

SCROPHULARIACEAS : Euphrasia officinalis (OS, Eufragia) ; Linaria vul- 
garis (A, vi, § 336 ; OS, Linaria) ; Melampyrum arvense* ; Scrophularia 
nodosa (M) ; Verbascum Thapsus (D) ; Veronica Beccabunga (M) ; V* 
Chamsedrys (OS, Qamandria) ; V. serpyllifolia* ; V, Teucriuin*. 

PLANTAGiNACEiE : Plantago lanceolata (T) ; P. major (T) ; P. media*. 

RuBlACBiB: Asperula odorata (B, t. xviii). 

CAPRiFOUACEAfi : Sambucus nigra (T) ; S. Ebulus (0, D), 

Valbbianacb^ ; Valeriana officinalis (OS, Valeriana). 

Dipsaoacej:; Dipsacus sylvestris (R) ; Scabiosa columbaria*; Succisa 
pratensis (OS, Morsus diaboli). 

CUODRBITACE^ ; Lagenaria vulgaris (T). 
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CAMrANULAOEiE : Campanula Itapunculus (M). 

Composite:: Acliilloa Millefolium (M ; OS, Millefolium) ; A. Ptarmica 
(I) ; OS, Piritrum) ; Anthemis Cotula (M ; A, vi, § 294) ; Arctium minus 
(M) ; Artemisia Abrotanum (Dj ; A. Absinthium (Tj ; A. vulgaris (M ; 
B, t. Ixxv ; OS, Arthomisia) ; Beilis perennis (P) ; ( calendula officinalis 
{(\ P) ; Carlina vulgaris*^; Carthamus tiiictoriiis (T) ; Ccntaurea Calci- 
trapa (T) ; C. (Jyanus U; (^hrysaiitlieniuin Leucaiithemum^ ; CL Parlhe- 
nium (T) ; Cichorium Intybus (T) ; Cirsiuin acaule (M) ; Hieracium Pilo- 
sella (OS, Auricula muris) ; Inula Heicnium (T) ; Lactuca virosa (R) ; 
Matricaria Chaniomilla (Tj ; Oiiojmrdon Acanthiuin (Dj; Senecio Jacobsea 
(M) ; S. vulgaris (T) ; Silybum Marianum (T) ; Tanacetum vulgare (M ; 
OS, Tanacetum) ; Taraxacum officinale (T) ; Tragopogon porrifolius (T) ; 
Tussilago Farfara (J>); Xantliium strumariuni (D). 

14. Index of Accepted Scientific JSames o/ the Plants fiyuced, 

Aeliillea Millefolium, 204, 205; A. Ptarmicu, 262; yKgopodium Podagruria, 200; Agri- 
moiiia Eiipatoria, 160; Agnjsteninia Oithago, 85; Ajuga genovensis, 24; AlcLemilla 
Milgaris, 116; Allsnia Plautago-aquatica, 6; Allium a^soalouicum, 246; A. (L*pa, 247; 
A. J*orrunj, 188; A. Hati\um, 245; A. Scorodopmsinn, 187: A. ursinum, 180; Althea 
olliciiijili?, 186; Aiingallis ar\ ensis, 86 : A. fa*mimi, 84 ; Anchusa ollioinalis, 35 ; Anemone 
Ilepatica, 68; A. nemorosta, 136; A. Pulsatilla, 76, Autheiuis Cotula, 88; Antliriscus 
C’erefolium, 102; Apiuni graveoleiis, 174 ; A. Petroselinum, 181; Archangelica ollicinalis, 
272; Arctium minus, 123; Aristolochia Olematitis, 11; Artemisia Abrotanum. 267; 
A. Absinthium, 193; A. vulgaris, 139; Arum maculatum, 12; Asarum europieum, 17; 
Aspniagus ollicinnlis, 208; Asjiorula odorata, 04; Aspleniiim Ruta-muiaria, 78; Atriplcx 
sp., 137 ; Atropa Belladonna, 268 ; A vena sativa, 210. 

Beilis perennis, 100; Berleris vulgaris, 270; Beta vulgaris v^r. Cicla, 254; B. vulgaris 
var. cnieiita, 255 ; Borago officinalis, 36; Brassica campestris var. Bapa, 213; B. Napus 
212 ; B. oleracea var. capitata, 216; Bupleurum rotundifulium, 64. 

Calendula officinalis, 89 ; (hilyslegia sepium, 166 ; C^ampanula Rapunculus, 138 ; C-aiiiiabis 
sativa, 209 ; Capsella Bursa-pastor is, 146 ; Cardamiue pratensis, 77 ; Crrlina vulgaris, 125; 
Carthamus tinctorius, 196,282; Centaurea Calcitrapa, 157; C. CLvanus, 201; Centaurium 
umbellatuui, 183; Cheiraiitbus Cheiri, 43; Chelidonium majus, 82 ; Chenopodiiun Bouus- 
Ilenricus, 16; Chrysantliemum Leucuuthemura, 90 ; C. Parthenium, 86; Cicer arieiinum 
253; C/ichorium Intybus, 168, 271; Cirsium acaule, 112; Cochlearia Armoracia, 251; 
Colchicum autumnale, 176, 195,243; Convallaria majalis, 72; Coriandrum sativum, 70; 
Corniis sanguinea, 267 ; Corydalis cava, 9, 10 ; Cynoglossum officinale, 60 ; C'ytisus sco- 
parius, 197. 

I>aucu8 Carota, 250 ; Delpliinium Consolida, 21 ; Dianthus earth usianorum, 121 ; Dic- 
tarnnus albus, 263; Dipsacua sylvestria, 126; Dracunculus vulgaris, 10. 

Echium vulgare, 34 ; Equiaetum limosum, 194 ; Erodium cicularium, 108 ; Erophila 
verna, 106 ; Euphorbia Helioscopia, 236 ; E. Lathyris, 239 ; Euphrasia officinalis, 68. 

Foeniculum vulgare, 97, 207, 284 ; Fragaria vesca, 107 ; Fumaria officinalis, 27. 

Gentinna Cruciata, 116 ; Geranium pyrenaicum, 281 ; Geum urbanum, 111; Glechoma 
bederacea, 56; Glycyrrbiza glabra, 182 ; Gymuadenia conopsea, 33. 
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Hedera Helix, 92, 93 j Ilelleborus viridis, 6 ; Heracleum Spliondylium, 206 ; Herniaria 
glabra, 236; Hieracium Piloaella, 179; Hordeum vulgare, 221 ; Humuliis Lupulus, 277; 
Hyoscyamus niger, 79; Hypericum perforatum, 163; Hyssopus offieinalis, 266, 

Inula Helenium, 170; Iris germanica, 230; I. Pseudacorus, 113 ; Tsnardia palustris, 171 ; 
luniperus communis, 259. 

Lactuca virosa, 148 ; Lagenaria vulgaris, 21 1 ; Lamium album, 61 ; L. maculatum, 52 ; 
Lemna sp., 178; Lens culinaris, 224; Leonurus Oardiaca, 64; L. Marrubiastrum, 276 ; 
Lepidiuui latifolium, 180; L. ruderale, 146; L. sativum, 134, 262; Leucojum vernuni, 42 ; 
Levisticum officinale, 177; Lilium oandidum, 229; L. croceum, 150; L. Martagon, 149 ; 
Linaria vulgaris, 109; Linum usitatissimurn, 69; Listora ovata, 63, 66; Louicera sp., 279; 
Lychnis Ooronaria, 228. 

Maianthemum bifolium, 129 ; Malva Alcea, 133 ; M. rotundifolia, 131 ; M. sylve«<tri8, 132 ; 
Marchantia polyiiiorpha, 69 ; Marrubium vulgare, 55 ; Matthiola incana, 120; Matriciiria 
Ohamomilla, 232 ; Medicago lupulina, 124 ; Melampyrum urvense, 117 ; Melilotus officinalis, 
162; Melissa officinalis, 168 ; Mentha Pulegium, 80 ; Mentha sp., 135 ; Meumathamanticum, 
274; My osotis palustris, 61. 

Narcissus Pseudo-Narcissus, 41; Nepeta Cataria, 275; Nuphar luUum, 6; Nymphaea 
alba, 7. 

Ocimum Basilicum, 71 ; Onopordou Acauthiiim, 172 ; Ophrys fuciflora, 31 ; Orchis 
militaris, 29; 0. morio, 30; O. purpurea, 28; Origanum vulgare, 199 ; Oxalis Acetosella, 
163. 

PsBonia officinalis, 276 ; Panicum miliaceum, 225 ; Papaver Rhoeas, 154 ; 1*. somniferum, 
227 ; Parietaria officinalis, 91 ; Peucedanum Ostruthium, 159 ; Phyllitis Scolopendrium, 1 10 ; 
Physalis Alkekengi, 237 ; Pinipiuella Anisum, 178 ; P. saxifraga, 144 ; Pisum sativum, 223 ; 
Plantago lanceolata, 2 ; P. major, 4; P. media, 1 ; Polygonatum multifiorum, 167 ; P. Bis- 
torta, 13, 14; P. lapathifoliiuii, 96; P. Persicaria, 96; Polypodium vulgare, 175, 184; 
Polystichum aculeatum, 240 ; Polytrichum Commune, 238 ; Potentilla Ansenna, 151 ; 
P. erecta, 22; P. recta var. obscura, 103; P. reptaus, 104; Potentilla sp., 81; Primula 
elatior, 26 ; P. veris, 26 ; Prunus spinosa, 258; Pyrola rotundifolia, 165; Pyrus Malus, 283. 

Ranunculus acris, flore pleno, 48 ; R. bulbosus, 49 ; R. Ficaria, 76 ; K, nemorosus, 47 ; 
Raphanus sativus, 214; Ricinus communis, 280; Rosa provincialis, 281; Rosmarinus 
officinalis, 122 ; Rubus fruticosus, 260 ; Riimex Acetosa, 128 ; R. obtusifolius, 164 ; 

R, Patientia, 198; Ruscus Hypoglossum, 169; Ruta graveolens, 102. 

Salvia officinalis, 140 ; S. pratensis, 101 ; Sambucus Ebulus, 142 ; S. nigra, 244 ; Sanicula 
europssa, 20; Saxifraga granulata, 67 ; Scabiosa columbaria, 99; S. Snccisa, 114; Scilla 
bifolia, 66 ; Scrophularia nodosa, 73 ; Secale cereale, 218 ; Sedum album, 242 ; S. acre, 241 ; 

S. Telepbium, 74 ; Sempervivum tectorum, 273; Senecio Jacobaea, 119; S. vulgaris, 88; 
Silene vulgaris, 185, 271; Silybum Mariauum, 127; Sinapis alba, 249; S. arvensis, 191 ; 
Sisymbrium officinale, 39 ; S. Sophia, 203 ; Solanum nigrum, 102 ; Spiranthes spiralis, 82 ; 
Stachys officinalis, 23 ; S, officinalis, flore slbo, 210 ; Stellaria aquatica, 233 ; 8. media, 234; 
Succisa pratensis, 114 ; Symphytum officinale var. ochroleucum, 19 ; S. officinale var. pur- 
pureum, 18. 

Tanacetum vulgare, 87 ; Taraxacum officinale, 161 ; Thymus Serpylluiu, 98 ; T. vulgaris 
264, 286; Tragopogon porrifolius, 216 ; Trifolium pratense, 143 ; T. repens, 118; Triticum 
hybernum, 217 ; T. Spelta, 220 ; Tussilago Farfara, 8. 

Urtioa dioioa, 50 ; tJ. urens, 58. 
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Valeriuna officinalis, 141 ; Yerbascum TLapsus, J5G; Verbena officinalis, 37; Veronica 
Beccabunga, 202, 209 ; Cbaintedi ys, 40 ; V. fierpyliifolia, 57 ; V. Teiicriiun, 147 ; Vicia 
Faba, 222 ; V. saliva, 220 ; Vinca minor, 02; Vincetoxicum officiiiale, 10(> ; Viola birta, 40 
V. odoraia, 44; V. odorata var. 45; V. tricolor, 130; Vilis vinifera, 250. 

Xanthium strumarium, 155. 

15. Judex of Latin and German Aauus empUnjed loj liruufeL^ 
for the I^lants fii/ured. 

Abbissz, 114; Abrotanum, 207 ; Absyntlnum, 193 ; Acetosa, 128; Acorn.*^, 113; Afl'dlillus, 
149 Agrimonia, 100 ; Aizoum, 273 ; Alaiit, 170; Alcea, 133; AlKakengl, 237 ; Allium, 
187, 245; A. sylvestro, 189; Altluea, 180; Aiiagallis fcvmina, 84 ; A. niiis, 83; Aiidisten, 
148 ; Andorn maei nlin, 54 ; Amlorn weibliu, 55 ; Anelhmn, 207 ; Angelica, 272 ; Ani.'um, 
173; .^nisum [enore], 170,284; Antiffien, 148: A]4elbHnm, 1:83 ; Apium. 174; Aristo- 
locbia loiiga (ed. 1530 et 1532), 10; A. rotunda, 9; A. roluiida (ed. 1539), 11 ; Annoracia, 
251 ; Aron, 12; Arena, 12; Artemisia, 139; Asariim, 17 ; A>paiagu.-, 208; A.strantia, 150; 
Atticli, 142; Auricula muris, 179; A vena, 219. 

Bachbung (Buclibunn), 202, 209; Baereiiklaw, 201; Baldrian, 141; Ba^ilicuni, 71; 
Basilien kraut, 71 ; Baum Ephew, 93; Benedictenwurtz, 1 1 1 ; Berberis, 270; Beitiain, 202 ; 
Berwurtz ( Beer wuiiz), 274 : Bestenau, 200; Beta, 254,255; Betonic.^, 2.*1 ; B. alba, 210; 
Betonieii, 23 ; Be} fuobsz, 1 39 ; Bibinell, 141; Blaw (lilgeii, 230; Bluotkraiit, 137 ; Bobo- 
rellen, 237 ; BuereiiKloe, 2(U ; Bunen,222; Borngo, 30: Branca ur^ina, 20l ; Bram(tlattic}),8; 
Biassica, 210 ; Braun Betoiueu,23; Biaunellen, 143 : Braun Fie} scliWiioni, Il7; Braun- 
wurtz, 73; Brenn neaszeleii, 53; Breyter Wegrich, 1; Bromboeien, 200; Brunella, 143 ; 
Buck, 139; Buglossa, 35; B. sylvestris, 34; Buphihalimis, 90; Burrcthcb, 30; Bui>a 
Pastoris Maior, 145; B. Bastori.-* Minor, 140; Burtz<*llvuiut, 171 ; BvlsaniKraut, 79. 

Oalcar eejuitis, 21 ; (’alendiila, 89 ; Caiiabis, 2(t9 ; ( apOlus Veneris, 78, 238 : ('apuitis, 27 ; 
Capnos, 27 ; Caprifoliuni, 94 ; Cardo Paris (panis), 112 : Parduus, 125, 172 ; C. albus, 127 ; 
C. fulluiiuin, 12t); Caryophyliata, 111; tkirtnmu>, 190; Patapueia, 239 ; Cauda Equina, 
194; Centaurea, 183 ; Cbanucdrys, 40; Chamaqntys, 147 ; Cliamilk a, 232 ; Cbamomilla, 
232; Cheiri, 43 ; Chelulonia, 82 ; Cherefolium, 192; (3iiii.t\vurlz, 5 ; Cicer, 253 : (TlavistS. 
Petri, 25 ; Ciilubrina loemina, 13; C. iua«, 14 ; C\»n8olidR Maior launina, 19; C. Maior 
mas, 18; C. media, 24; C. regalis, 21; Coriander, Coriuiidrum, 70; Cotula itetida, 88; 
Crocus, 195, 243 ; Crus (lalli, 49; Cucurbita, 211 ; Cumiuum, 190; Cynoglossa major, 00; 
C. minor, 61 ; C. vera, 00; Cyno&orchis, 30. 

Daubenktopif, 27 ; Daub Nesszel maenulin, 52 ; Daub Nesszel weibliu, 51 ; Dens Eeonis, 
161; Diapensia, 20 ; Dictamus, 2<l3 ; Dipsacus minor, 125; Diptam, 203; Duiidernegelin, 
121; Dracoutium maius, 16; Drey faltigkeylbluemlin, 130; Durcliwaclisz, 04 ; Durchwacbsz 
maennlin, 63; Durchwachsz weiblin (ed. 1530 et 1532), 05; Durchwacliss weiblin (ed. 1539), 
63; Dyll, 207. 

Eberwurtz, 112; Ebulus, 142; Edel Leberkraut, 68; Edler Augentrost, 57; Edler 
Hauenfuossz, 231; Edeler Steinbrecli, 230; Einblatt, J29; Encian, 208; Eiidi\ia, 148 ; 
Engelfuossz, 176; Enis [errors], 170; Enisz, 173; Eiiula Campana, 170; Epphe>v, 93 ; 
Epificli, 174; Equisetum, 194 ; i^irbsseu, 223 ; Erdtberkraut, Erdtboerkraut, 107 ; Erdtraucb, 
27; Erdt Weyraucb, 147; Eruca, 249; Ervum, 226; Eryngiuni, 167; Esula, 235; 
Eufragia, 67 ; Eofragia alba, 68 ; Eupatorium, 101 . 

Faba, 222 ; Fecbdystel, 127 ; Fencliel,©? ; Ficaria, 76 ; Filix, 184, 240; Fischmiintz, 136 ; 
Flaebsz, 59 ; Flebkraut (Floebkraut) maennlin, 96 ; Fiehkraut (Floehkraut) weiblin, 96 ; 
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Flores clavium, 25 ; Flos cuculi, 77 ; FlosJS. *Tacobi, 119; Foeniculum, 97 ; Fotzwein, 74; 
Fotzzvrang, 74 ; Fragaria, 107 ; Fragaria [errore], 152 ; Fraweu roeszlin, 228 ; Froescliloeifel- 
kraut, 3 ; Fdnfffiiigerkraut, 81, 103 ; Futnaria berba, 27 ; Fumus terras, 27 ; Fygwartzkrant, 
76. 

Gaenszbluomen, 90 ; Gamandrasa, 40 ; Gamenderlin, 40 ; Garb im somen, 208 ; Garten 
Hjssop, 264; Garj^ophyllata, 111; Gauch ampffer, 153 ; Gauchbluom, 77; Gauchbeyl 
maennlin, 88; Gauchbeyl we iblin, 84; Gauch Idee, 163 ; Geel Himmelscbliisaze]. 25 ; Geel 
Horniingsbluom, 41; Geel Seehbluom, 6; Geel Violaten, 43; Geel wasser Gilgen, 113; 
Gefiilter Ilanenfuossz, 48 ; Geirlin, 215 ; Genciatia, 268 ; Genista, 197 ; Gensbluom (Gensz- 
bluom), 105; Genszbappel, 131 ; Genszerich, 151 ; Gentiana, 268; Gerst, 221 ; Geysszbart, 
200; (ieysszblatt, 279; Gold Gilgen, 149; Goldtwurtz, 149 ; GraTiiim solis, 289; Grosz 
Deschelkraut, 145; Grosz Fdufffiiigerkraut, 103; Grosse Hundtazuiig, 60; Grosz Kletten, 
123 ; Grosz Vogelkraut, 233 ; Gryndkraut, 38; Guldener Klee, 152 ; Gulden Guntzel, 24 ; 
Gundelreb, 56 ; Guot Heinrich, 16. 

Hiberen, 219; Ilacketkraut, 76; HanfF, 209; HarlF, 209; Ilarrtryegel (liar try egel), 
257 ; Ilaselwurtz, 17 ; Hauswurtz, 273 ; Hedera, 92, 93 ; H. terrestris, 66 ; Hederich, 191 ; 
Ilelleborus niger, 6 ; Ilepatica, 68 ; Ilerba Benedicla, 1 1 1 ; Herba Fullonum, 1 15 ; Herba 
paralysis, 25 ; Herba paralysis nlba, 26; Ilerba Roperti, 108 ; Herba (Sanctae) Trinitatis, 
130; Herba Simeonis, 133; Heyter Nesszeln, 60; Ilimmelschlussel, 25, 26; llippo- 
inarathrum, 274; Ilirtzzung, 110; Holier Steynbrech, 67, 152 ; Holder, 244; Ilolwurtz 
das nmennlin, 10; Holwiirtz das weiblin (ed. 1530 et 1532; C.K.), 9; Ilolwurtz das 
weiblin (ed. 1539), 11; Hopff, 277; Hordeum, 221; Huenerkoel (fluenerkoll), 98; 
lluenerserb, 98 • Hundtsbluom, 88 ; nymuielschlussel, 25, 26; Ilyoscyamiis, 79 ; Flyperi- 
cuui, 163; Hyrss, 225; Ilyrszklee, 68; Ilyrundinaria, 106; Ilyssopus, 264: U. agrestis, 
265. 

lacea nigra, 114 ; Tbiscb, 186 ; lecoraria, 69 ; Iris, 230; ludenkirssen, 237 ; funi penis, 
259 ; lupitersbon, 79. 

Kappeskraut, 210; Kartondystel, 126; Katzentreiibel maennlin, 241 ; Ivatzentreiibel 
weiblin, 242; Klapper Iloszen, 154; Klein Deschelkraut, 146; Klein Funtllingerkraut, 
104; Kleine Garb, 205 ; Kleiner Haiifuosz, 49 ; Klein Hundtszung, 61 ; Klein Kletten, 155 ; 
Klein Masszlieblin, 100; Kleiner Sunickel, 136 ; Kleiner Steinklee, 124 ; Klein Vogelkraut, 
234; Klein Zeitloesslin, 100; Kletten, 123; Knaljoiikraut, 29, 31, 74; Knabenkraut 
maennlin (ed. 1530 et 1532), 29; Knabenkraiit weiblin, 33; Knoblauch (Knobloch), 187, 
245; Koel, 216, Koerbelkraut, 192 ; Kornbluomen, 201 ; Kressen, 134; Kreiitzwurtz, 115 ; 
Krottendyll, 88; Kuchenschell, 76; Kiirbsz, 211 ; Kiiwich, 190; Kyenlin, 98. 

Lang Holwurtz, 10 ; Lapathum (Lappatum) acetosuiii, 128; Lappa, 123; L, maior, 123; 
L. minor, 155; Lappatum acutum, 164; Laucb, 246; Leberkraut, 09; Lens, 224; 
Lenticula aquje, 178 ; Leontopodion, 110; Leucoium, 43 ; Levisticus, 177 ; Liebatoeckel, 
177 ; Ligustrum, 257 ; Liliuin, 229; L. convallis, 72; L. convallium, 72 ; L. rubrum, 160 ; 

L. sylvestre, 72; Lingua cervina, 110; Linsomen, 69; Linum, 59; Liquiricia, 182; 
Lupulus, 277 ; Lychnis agria, 201 ; Lynkraut, 109 ; Lynssen, 224. 

Madelgeer (Magdelgeer), 116; Magsomen (Magsor), 227; Malue, 283; Malva, 131; 

M. equina, 182; Maunstrew, 157 ; Marrubium foemina,56 ; M. mas, 64 ; Masszlyeblin, 100; 
Matricaria, 86; Maur Eppliew, 92; Maurrauten, 78; Maurrut, 78; Meisterwurtz, 169; 
Melilotum, 124 ; Melilotuin majus, 152 ; Melilotum mimil, 124 ; Melissa, 158 ; Mengel- 
wurtz, 164; Menta, 136; Mentha rubea, 135; M. aquatica, 135; Merciirialis altera, 15; 
Mertzenblueralin, 06 ; Mettram, 86 ; Meiiazoerlin, 179 ; Meyenbluemliu, 72 ; Milium, 226 ; 
Millefotium album, 204; Millefolium in semine, 203; Millefolium parvum, 206; Moer- 
lynseen, 178 ; Moerretticb, 251 ; Morsus Diaboli, 114; Morsus gallinas major, 233; Morsus 
gallinas minor, 234; Muotterkraut, 158. 
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Nnchtfechatt, 102 ; Ntipei), 250 ; Napi, 212; Narcissus [nlbitsj, 42 ; N [luteus], 41 ; 
N. JMaitius, 60; Nasturtium, 104; Naterwurtz maeiinliii, 14; Naterwuriz wcibliii, 13; 
Negelbluemlin, 120; Negelkraut, 120; Nenufar foeminn, 7 ; Nenular mas, 0 ; Nept, 276; 
Nigella, 85 ; Nopen, 212 ; Noterwiirtz, vide Naterwurtz; Nyeswurtz, 5. 

Ochszenzuiig, 36; Oculis bovis, 90; Odermeiig, ICO; Origanum, 199; Oryza (Oriza), 
262; Osterlucey, 11. 

Pasonia, 270 ; Papaver, 227; P. i ubrum, 164 ; Parietaria, 91 ; Pastinaca, 200; Penta- 
pliyllon, 81 ; P. iiiaius, 103; P. minu*«, 104 ; Peonieiibluom (Peonien J0>st ii), 270 ; Perl'oliata 
fuemiiia, 06 ; Peifoliata masciila, 03; IVrfoliata vera, <)4; Pe.s coni flore pleriu, 48; Pes 
corvi primus, 47 ; Pe.s Leonis, 110; Peterlin, 181 ; Petroseliiium, l8l ; i'faffeu pint, 12; 
l^feflferkraut, 180; PCrNmineu, 197; Pimpinella, 144; Piperitis, 180; Pisum, 223; Plantago 
aqualica, 3; P. maior, 1 ; P. minor, 2 ; P. rubea, 4 ; Poley, 80; Pol\ podium, 175 ; Porruiu, 
188; Portulaca, 171 ; Potentilla, 151; Premulaj Veris bulbus, 170; I’runiis s\lve>tris, 259; 
Pulegium, 80; Pulicaria foeniina, 90; W mascula, 95; l*ycnocomos, 200; P\rutbrimi, 202; 
Pyrola, 106. 

Qiiondel, 98. 

Pagwurtz, 30; Papa, 213; pHpi.‘'tiuni. 191 ; Papoueoli, 138; Papuntzlin, 138; Patten- 
bluomen, 85 ; Paiirlen, 102 ; Pant, 102; Pegenwuimliii, 130 ; PoibZ, 252 ; Potticli, 214; 
PcMifarn, 87 ; Plir.barbarum, 19-"' ; Phapbnnus, 214 ; Pbajdiamus agre.Hfi8, 251 ; Klieubarb, 
198; Pingelbluom, 89 ; Puigclblucmliu, 89 ; Pittersporen, 21 ; Pockeu,2l8; Poemischer 
Mangolt, 264; Poele, 282; Pondt* Uohvurtz, 9; Posn, 281; Posen, 281; Posiiiann, 
iJosmarinus, 122; Kosszbappelen, 132; Posbzhiiob, 8 ; Pole Puck, 139; Pote 1 lilgtm, 150; 
Poter Mangidt, 255 ; Pot Wegrich, 4 ; Pubea, 282 ; Puob, 213; Pubus, 200; Puta, 102. 

Saewdistel, 125 ; SallVon, 195,243; 8albey,n40; ^uhia, 140; Sambucus, 244 ; Saiia- 
miinda, 111; Sanct Jacobs bluom, 119; Sanct Johanns Plum, 90 ; S. Johanns Kraut, 103; 
8. Peters kraut, 91 ; Sanguinaria, 137 ; 8anickel, 20; Sauieula, 20; S. maior, 20; S. minor, 
13(i ; Satvrioii faunina, 33; Satvrion ii as, 29; tSaUrion odoriferum, 32; 8at\rit)n jirimum, 
28; Satvrion quartum, 31 ; Saurmuplfer, 128; Sauraiicli (Snurraueh), 270 : Sa\\boii,79; 
Saxifraga (Saxifragia), 07, 230 ; S. rubea, 237 ; Scabiosa, 1-9 ; Seabiosz, 99; St liatVteiihaw, 
194; Scbe^sszkraut, 109 ; SchlaUKraut, 79; Schlangeukraut, 10 ; Schlehen, 258 ; Sehluttou, 
237; Sclioelkraut, 82; Scboelwurtz, 82 ; Schwalbenwurtz, 100; Scliwerbel, 15 ; Scolo- 
pendrium (Scolopeudrion), 110; Scroplmlaria maior, 73; 8. media, 74; S. minor, 75; 
Sempervi\um, 273 ; S. minus album, 242; Senjff, 248; Serpillum, 98; vSigillum Salonionis, 
107 ; Sigmarswurtz, 133; Siligo, 218; Sinapis, 248 ; Sion, 202, 2(59 ; Siser, 215; Srailax, 
185; Solanum, 102; Solidago, UK); SoUequium, 168; Sounenwurbel, 101 ; Spaigen, 208 ; 
Speltz, 220; Spina acuta, 270 : Spilzer Wegerich, 2 ; Springkorii, 239 ; Springkraut, 239 ; 
Stabwurtz, 267 ; Steinklee, 124; Steiidelwurtz, 28; Sloikenschnabol, 108; Suosszholtz, 
182; )Symiaw, 116. 

Tag und nacht, 91 ; Tanacetum, 87 ; Taub Nesszeleii weissz, 51; Tausent guldin kraut, 
183; Teiitfels Abbissz, 114; Thymian, Tliymus, 266; Tormentill, Tornieiitilla, 22; Tri- 
folium acetosum, 163; T, album, 118; T. maius, 117 ; Triticum, 217. 

lingula caballina, 8 ; Unifoliuin, 129; Unser frawen bettstro, 98 ; rnser fraweii dystel, 
172; Unser Frawen Mantel, 116; Urtica labeo fcemina, 61 ; U. labeo mas, 62 ; U. maior, 
60 ; U. minor, 63 ; Uvularia, 169. 

Valeriana, 141; Verbascum, 166; Verbena foemina (ed. 1630 et 1532), 38; V. fcemina 
(ed. 1639 ; C.K.), 39 ; V. mascula, 37 ; Vine* pervinca, 62 ; Viola alba, 46 ; V. sativa, 44 ; 
V. gylvestris, 46; Vitis vinifera, 266 j Volubilis, 166, 
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Waldtfar, Waldtfareu, 184, ii40; Waldtmeister, 94; Walwiirtz maennlin, IS; Walwurtz 
weiblin, 19; Waseer Haneiifuossz, 47 ; Wasszer Wep^erich, 3; Wechholder (Wegkholder), 
259; Wegwart, 168; Weinreb, 256; Weisszer Augentrost, 58; Weisaz Betonien, 25, 210; 
Weyssz Fleysclibluom, 138; Weiss Garb, 204; Weissz Gilgen, 229; Woissz Hornmiga- 
bluoin, 42; Weissz Hymnielschliissel, 26; Weisse Nyeszwurtz, 278; Weissz Saehbluoni, 7 ; 
Weisser Senff, 249 ; Weissz Violaton, 46 ; Weisszwurfcz, 167 ; Welsche Bonen, 186, 271 ; 
Wermuot, 193; Weysszen, 217 ; Wick en, 226 ; Widertbon, Widertodt, 238; Wilde Boley, 
98; Wilde Bouen, 186, 271; Wilder DurcbwnclibZ maennlin, 63 ; Wilder Durchwacbsz 
weiblin (C.K.), 65; Wilder Hyssop, 265; Wilder Knoblauch, 189; Wilder Lfluch, 188; 
Wild Ochszenzung, 34; Wilder Poley, 263; Wilder Saffron, 196; W^ild Salbey, 101 ; 
Wilder Sanickel, 136; Wilde Violaten, 46; AVintergriien, 165; Wolffsmilch, 236; 
Wolgeniuet, 199; Wolschiuackend Knabenkraiit, 32 ; W^ullkraut, 160 ; Wunderbaurn, 280 ; 
Wimdtkraut, 74 ; Wyld, vide Wild ; Wyiid, 166. 

Ybisch, 16; Yngryen, 62; Yszenkraut maennliu, 37 ; Yszenkraut weiblin (ed. 1530 et 
1632), 38; Yszenkraut weiblin (ed. 1639; C.K.), 39. 

Zamme violaten, 44; Zaplliu kraut maeuiilin, 169; Zen, 220; Zeiiloesslin, 100; Zeit- 
loessliu bluom (und wurtzel), 176; Zibleii (Zybelen), 247; Zyszeren, 263. 

Summary of Contents. 

1. Previous Identifications of Brmifelss Plants by Caspar Bauhiu, Sprengel, Moi‘etti, and 

Kirschleger (p. 79). 

2. Life of BrunfeUy 1489-1531, a.d. (p. 80). 

3. Preparatimi of the Herbal, Text prepared first. Occasional lack of correspondence 

between text and figures. Acceptance of current nomenclature (p. 81 ), 

4. Sources of the Text, It consists mainly of extracts from Dioscorides and other classical 

writers, the Arab physici.ins, and the Italian botanists of the fifteenth and early 
sixteenth centuries (p. 82). 

6. The Draughtsmen of the ‘ Vivce Eicones,' From internal evidence it appears that the 
figures were executed under the supervision of Hans Weyditz by a staff of several 
draughtsmen and engravers (p. 83). 

6. Nomenclature. Frequent absence of a distinction between accepted names and 

synonyms (p. 84). 

7. Taxonomy. Acceptance of current classification. Diagnostic characters of a few 

selected genera (p. 84). 

8. Superstition and Fable. The transmutation of the Daffodil and the Snowflake into the 

Autumn Crocus and back again (p. 86). 

9. The Terms Mate^ and Female.'^ Brunfels’s use of these terms frequently indicated 

differences in the colour of the flowers between two plants which seemed otherwise 
siuiilar. in other cases denoted a complete, normal, or genuine kind, in 

contrast to female,^’ which was incomplete, abnormal, or spurious (p. 87), 

10. Garden Flowers, About sixteen were mentioned by Brunfels, several being used for 

garlands (p. 88;. 

11. The Scientific Value of the Herbal. It affords clues to the identity of many medi*eval 

plants, contains numerous new species, and includes many figures which may he 
regarded as the historic types of Linnean species (p. 88). 

12. Identifications of the Figures. To each difierent figure is assigned a special running 

number, under which the Brunfelsian names, principal references, and modem 
identification are given (p. 90). 

13. Systematic Cmspectus of Plants figured, with an indication in each case whether the 

plant was known in classical or mediaeval times (p. 113), 

14. Index of Accepted Scientific Names of the Plants figured (p. 117), 

16, Index of iMin and German Names employed by Brunfels for the Plants figured (y. 119), 
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I desire to tender my hearty thanks to all those who have afforded assist- 
ance in various ways during the preparation of the paper, and cs[)ecially to 
my son, George Martin Sprague, who collated the re£<n*ences to the figures, 
added the names used by (Caspar Bauhin, and prepared the two indexes. To 
Dr. Otto Stapf, F.ll.S., I am indebte<l for the interpretation of difficult 
passages in the sixteenth century German text of the ‘ Contrafayt Kreiiter- 
buoch, and for his kindly help in other directions. Mr. S. A. Skan has 
supplied various bibliographical references, while Mr. V. S. Suminerhayes 
and Dr. Carl Epling have contributed identifications of Orchidacene and 
Labiatje respectively. My thanks are also due to Dr. A. B. Uendlc, F.K.S., 
and the staff of the Department of Botany, British Museum, and in particular 
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the rare ‘ Ander Teil des Teiitschen Contrafayten Kreiiterbuoch.’ 
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On Cliarophyfa collected by Mr. Thomas Bates Blow, in 

Madagascar. By James Groves, F.L.S. 

(Plates 4-7.) 

[Read 12th May, 1927.] 

The following notes relate to a large collection of Charophytes made by 
Mr. Blow during a visit to Madagascar in the early part of 1924. The 
collection consists of 384 dried specimen^, iin<ler 104 numbers, supplemented 
by a considerable number of portions of the plants preserved in formalin. 

In the past ihese plants have, in the more remote and little-worked parts 
of the world, been picked up casually by collectors of Flowering Plants, 
rather than searched for, and the specimens arc often poor and badly 
preserved. Mr, Blow’s specimens were all carefully flpated out, and, 
wherever possible, fruiting examples wore obtained. 

His princi[»al object in visiting the island was to investigate its ( liarophyte- 
flora, and the collection he made is of great value as affording negative as 
well as positive evidence. His experience as a hunter of these plants far 
away exc(*cds that of any other man, and we may feel sure that, in the 
districts ho explored, his search was practically an exhaustive one. The 
ab^ience, therefore, of representatives of .some sections is of significance. 
There are in th(» collection no dioecious species, either of Sitella or Vhara^ 
no heteroclemous Nitellas, and no diplostichous diplostephanous (Mjaras, 
A representative of the latter group, the almost world-wide (.\ rulijaris, was 
collected by Douillot in another part of the island. 

The greater part of Mr. Blow's sojourn in Madagascar w^as s[>ent i;i 
exploring the eastern-central part of the island. The journeys undertaken 
were roughly as follows : — 

!• Along the coast-line from north of Tamatave (Vohidrotra) to Ande- 
vorante, where there wore long stretches of marshes and large 
lagoons. 

2. Westward from Ambila, by Moramanga to Tananarive, the capital, 

and still further west as far as Lac Itasy (1330 m.), surrounded 
by a wonderful panorama of mountains. 

3. Northward from Moramanga, by Atondrazaka and Andreba to 

Imerimandroso on Lac Alaotra (800-900 m.), with extensive 
marshy tracts on the western and narrow marshes along the 
eastern margin. 
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4. North of the capital to Ainbohidratrimo and Ambohimanga. 

5. South of the capital, by Ainbatolampy to Antsirabe (1500 m.)j near 

whicli are two largish lakes in the immediate neighbourhood of 
the very fine garden-city sanatorium, built by the French, with 
hot springs of mineralised waters. 

On the north-east coast, Mr. Blow visited Majunga, situated on a bay 
running far inland surrounded by flattish country, and the island of Nosy Be. 
The latter was not productive of Oharophytes. 

In the extreme north he visited Diego Suarez, situated on probably one of 
the finest harbours in the world, with hilly country around. 

The most productive of the parts visited were : — the coastal region from 
Andevorante to Tamatavej Moramanga ; the neighbourhood of Tananarive ; 
Lac Ttasy ; near Ainbatolampy ; and Lac Alaotra. 

The species of C/iara <lo not call for much cofument. There is the world- 
wide C, fragilis, the rest are widely distributed tropica] and sub-tropical 
species, with the exception of (?. pseudo braelu/jms, so far known only from 
Africa. The Nitellas are much more complicated. The very distinct 
N. acuminatah found in the warmer regions of both hemispheres, 
occurs in India, Ceylon, Burma, Malaya, and North Australia, with sub- 
species or allied sfiecies in Japan, Mauritius, and West Africa. Then there 
is a tangled series of plants very nearly allied to species occurring in Europe 
and elsewhere, mneronata^ N»pracilis, and jV. terimssimcij but differing in 
some characters, and wliicb may be treated as varieties or ‘‘small species.” 
There is another tangle of more or loss nearly related types, having the 
fruiting whorls enveloped in a cloud of mucus, which sho\v an affinity with 
Indian, African, and New Zealand species. A very distinct and r©rnarkal)le 
plant, having the mucous envelope, is dedicated to the finder. 

Mr. Blow desires to express his grateful thanks to all those who rendered 
assi'-tance in connexion with his visit to Madagascar, without which it would 
have been impossible to traverse the districts he explored in the time at his 
disposal ; especially to Sir John Filter and Monsieur Philippe (Vozier, of 
Paris, whose representations to the authorities in Madagascar led to greatly 
appreciated help ; to the Governor of Madagascar and the French and 
native local Administrators, wlm most courteously afforded him every facility 
and assistance in travelling over difficult country, exploring the lakes &c. ; 
to the President of the Academy of Madagascar; and to Mr. and Mrs. Albert 
Pirn, the late Dr. Moss, the Rev. Joseph Radley, the Rev. F. Fairbairn, and 
the Rev. John Uakato, to all of whom he was much indebted for kindness 
and hospitality. 

The very characteristic drawings illustrating this paper are the work of 
my sister, Miss Mary Groves. To these Canon Bullock- Webster has kindly 
contributed figures of the oospore-membranes. 
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NITELLA Agardh (emend. Leonhardi). 

1. N. ACUMINATA Braim in Hooker’s Journ. Bot. i, p. 292 (as var. 
Bellangeri), 1849. 

Moramanga, Feb. 21 (15) ; Tananarive (Antananarivo), Feb. 24 (25) ; 
Ambatolana Station, Feb. 23 (26); Ainboimandroso, Mar. 1 (39); Ant- 
sirabe, Mar. 3 (40) ; Lac Andraikiba, near Antsirabe, Mar. 14 (43) ; Amba- 
tolampy, Mar. 6-8 (46) ; about 40 km. east of Tananarive (on Tamatave 
Road), Mar. 10 (53) ; Imerintsiatosika, Mar. 12 (56) ; region of Lac Itasy, 
Mar. 13 (61, 62) ; marshes of Lac Alaotra, Mar. 22-23 (67) ; Ambatoma- 
fana, Mar. 24 (68-69) ; near Andevorante, Mar. 29-30 (92). 

These represent a considerable range of forms, differing in stature, 
stoutness (diam. of stem c. 400-700 /t), relative length of primary and 
secondary rays (the latter less than ^ to more than ^ the length of the 
former), and the density or diffuseness of the fertile whorls. In the size of 
the fruit there is not much variation, the length of the oospore being about 
300-350 /i, the breadth about 275-325 /i. 

jY. acuminata is widely distributed in the tropical and sulkropical regions 
of both hemispheres, and in North America reaches as far north as New 
York State. Though evidently the commonest species of Nitella in 
Madagascar and Mauritius, it has only recently been recorded from a single 
locality on the African continent. 

2. N. MUCRONATA Miquel var. mobilis nov. (PI. 5. figs. 7-8 ; PI. 7. fig. 5.) 

Anjeva, Feb. 26 (31). 

Cellulee ultimne dactylorum conformatione valde variantes, alijp breviter 
conicao, alim multo elongates. 

Differs from the type in the wide variation in the length and shape of the 
ultimate cell of the dactyl, the elongated forms being the more frequent (see 
PI. 5. figs. 7-8) . The apex of the lower cell is rounded as in the type, the 
dactyls are subequal and rarely 3-celled, the secondary rays are shorter than 
the tertiary and quaternary, the oogonia (as far as observed) solitary, the 
oospores warm dark brown, showing usually eight broadly-flanged ridges, 
the membrane red-brown, finely reticulate (10-12 meshes between the 
ridges), with very broad threads. 

3. N. iNiEQUAUS sp. n. (PI. 4 . figs. 1-7 ; PI. 7. fig. 6.) 

Region of Lac Alaotra, Mar. 25 (110). 

Homoeoolema, arthrodactyla, conoteles, subflabellata, gymnoccphala, mon- 
CBcia. Hamuli verticillorum 6-7, fertiles partim ter-furcati, radii ad nodum 
idem valde ineequales, dactyli longitudine valde insequales partim elongati 

tlNM. JOURK.—BOTANT, VOL. XLVUI, L 
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2-cellulati, partim brevissimi 1-cellulati, cellula ultima conica, ad basim 
contracta. 

Stem about 400 /i in diam. Branclilets 6-7 in a whorl, the sterile onoe- 
and partially twice-furcate, fertile branchlets tv\ice- and partially tlirice- 
favcate (the primary ray usually rather less than half their len^yth), producing 
at tlie first node 4-5 very unequal (secondary) rays, of which 1-2 are 
sometimes simple, at the second node 3-4 very unequal (tertiary) rays, of 
which 1-2 are usually again forked, with 3-4 (quaternary) rays. Dactyls 
1-2-oelled, the lower cell, when present, rounded-truncate at the apex, the 
upper usually contracted at the base, variable in length, the 2 -cell 0 d more or 
less elongated, the 1-celled very short. 

Monoecious oogonia usually solitary, occasionally geminate, produced at 
the first and second nodes, less commonly at the third, c. 425-475 /i long, 
325-350 /i broad, the spiral cells lengthening considerably at the apex; 
coronula c. 60 jjl broad, 40 /i high. Oospore golden-orange to warm brown, 
c. 265-290 long, 250-280 broad, 200 /a thick, showing about seven low 
ridges, terminating in a tall (c. 90 /i) crest, membrane very tough, warm 
brown, finely and angularly reticulate. Antheridia c. 215 fi in diam., 
produced at the first and occasionally at the second node. 

The specimens show a rather small plant, with tufted growth, a number of 
stems arising from a much thickened node at the base. 

The outstanding features are ; the unequal length and complexity of 
the rays, which are usually curved at their base, so that the tips often 
approach or even cross one anothev; the frequent presence of clusters of 
three short 1-celled dactyls at the second and third branchlet-nodes; the 
conspicuously contracted base of the ultimate cell ; and the marked 
lengthening of the spiral cells of the oogonium. 

In the specimens examined the antheridia were comparatively scarce, 
while oogonia were abundant. The older sterile parts are much infested 
with algae, the fruiting whorls being on shoots evidently of another seusorrs 
growth 

4. N. GRACILIFORMIS sp. n. (PI. 4. figs. 8-12; PI, 7. fig. 4.) 

Moramanga, Feb. 21 (17); Nemehana, Feb. 29 (37 a); about 40 km. 
east of Tananarive, on Tamatave Road, Mar. 10 (54); marshes of Lac 
Alaotra, Mar. 22-23 (73, 78, 80) ; region of Lac Alaotra, Mar. 25 (79) ; 
in Lac Itasy, Mar. 13 (64); Anjeva, Feb. 26 (29). The following also 
probably belong here, but are immature : — Tamatave, Feb. 16 (6) ; Ano- 
vorano, Feb. 19 (13) ; Ambatomafana, Mar. 24 (70) ; region of Lac Alaotra 
Mar, 25 (77). 

Arthrodactyla (normaliter bicellulata) homoeoclema conoteles gymno- 
cephji-l«i monoecia. Ramuli verticillorum 6, bis- et partim ler-furcati ; cellulfi 
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clactyli ad apicem leviter fastigatii. Oogonia soHtaria ; coronula persistens. 
Oospora aureo- vel hebeti-flava ; membraiia tenuis, subti liter reticulata. 

Branchlets six in a whorl, twice- and partially thrice-forked, the primary 
rays not usually more than half the total length of the branchlet, often much 
less; producing at the first node 5-8 rays, at the second and third 3-4. 
Dactyls unequal, rarely exceeding in length the penultimate ray, 2- rarely 
3-celle(l, the lower cell usually tapering at the apex, the upper narrow, 
conical. 

Monmeious. Gametangia produced at the second and third nodes, often 
together. Oogonia solitary, c. 350-375 /i long, 300-325 ya broad ; coronula 
c. 65/x broad, 40 ya high, the upper cells not much elongated. Oospore 
light golden to dull inediuin yellow, c. 275-325 /i long, 250-300 /a broad, 
175-200 /A thick, showing 7-8 thifi ridges, usually low and not terminating 
in a crest; membrane very tliin and transparent, finely reticulate with about 
10-12 meshes between the ridges. Antheridium c. 275 in diam. 

The plants enumerated above represent a wide range of variation as 
regards habit, length of branchlets, diameter of stem and branchlets, and 
other minor points, but I have not been able to find any sufficiently impor- 
tant characters to distingush them. The variation is much the same as in 
our European iV. <jracilis^ which these plants much resemble — indeed, were 
it not for the important difference in the decoration of the membrane, they 
might well be placed under that species. The final nodes being fertile, and 
there being rarely any very sliort dactyls, separate tlieiii from iV. oVigospira. 
In nos. 79 and 80 the oospore-riiiges are slightly flanged and crested. 
No. C4 is much more slender than any of the others. 

Two doubtful })lants, no. 75 (Moramanga, Mar. 19) and no. 102 (Tamatave, 
Apr. 2), are allied to, but do not agree entirely with, the above. Both are 
partially four times forked and Iiunc a curious reticulate-striate oospore- 
membrane (see PI. 7. fig. 7). No. 75 is an extremely slender plant, and 
has 5-6 rays at the second and third nodes. No. 102 has the first node 
often fertile, and the lower dactyl-cell very gradually tapered at the af ox. 

5. N. TENrissiMA Kiitz. var. callista nov. (PL 7. fig. 8*) 

Tananarive, Feb. 25 (22) ; Nemebana, Feb. 29 (37) ; Ambatolampy, 
Mar. 3 (49). No. 18, from Moramanga (Feb. 21), and no. 32 from Anjeva 
(Feb. 26) are {>robably the same, but are in poor condition. 

Differt a typo oogoniis ad nodiiiu primum frequenter gestatis, mem- 
brana oosporse subtiliter reticulata, angulis maciilarnm nodosis prominentibus, 
dactylis subtilissimis. 

An extremely graceful slender plant, resembling the European form in 
structure, but with unusually thin dactyls (the diameter of the lower cell 

L % 
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sometimes less than 25 /*), oogonia frequently produced at the first branchlet* 
node, and a finely reticulate oospore-membrane (PI. 7. fig. 8). The upper 
cell of the dactyls is often very long and slender. 

6. N. SPH^BOCKPHALA sp. n. N. LEPTOCLADA Braun, pro parte ? (PI. 5. 
fig. 1-6 ; PI. 7. fig. 3.) 

Moramanga, Feb. 22 (20, 21); Ambatolampy, Mar. 6-8 (51-52); on 
Tamatave Road, about 40 kra. east of Tananarive, Mar. 10 (55) ; Imerint- 
siatosika. Mar. 12 (58) ; region of Lac Itasy, Mar. 13 (65). 

Hoinoeoclema, arthrodactyla (plernmque tri-cellulata), conoteles, sub- 
flabellata, gloeocephala, monoecia. Heteromorpha ; verticilli steriles laxi 
ramulis elongatis ; fertiles pleruinque congest!, ramulis brevissimis, capitula 
densa (ssepe fere globosa) formantes, nube dense mucosa circumfusa. Hamuli 
6-8, steriles pleruinque bis-furcati, fertiles bis- et ssepe partim ter-furcati. 
Oogonia ssepe geminata. Oospora c. 325— 400 ft longa, 300-350 ft lata, 200- 
250 ft crassa ; membrana subtiliter et angulariter reticulata. 

Stem -x;. 500 ft in diam. Branchlets 6-8 in a whorl. Whorls usually 
conspicuously heteromorphous, the sterile and sometimes the lower fertile lax, 
the branchlets twice-, often partially thrice-forked, the primary rays from 
less than i to f the length of the branchlet, secondary rays 4-5, tertiary 3—4 ; 
the upper fertile whorls usually condensed, often forming almost spherical 
heads, enveloped in a dense cloud of mucus, of 6-8 short branchlets, twice- 
and often partially thrice-forked, with 3-4 rays at each forking, the rays 
diminishing successively in length. Dactyls mostly 3-celled, a few 2-celled, 
the intermediate cell, in the former, shorter and narrower than that below it, 
and tapering at the apex to the long conical end-cell ; in some of the lower 
sterile whorls the dactyls very short, forming an inconspicuous crest to the 
penultimate rays. 

Moncecions. Grametangia produced at the first and sometimes at the 
second node. Oogonia frequently geminate, sometimes 3 together, c. 475- 
550 fk long (excl. cor.), 400-450 ft broad ; coronula c. 65 ft broad, 50 ft high. 
Oospore orange-yellow to rather cold brown, c. 325-400 ft long, 300-350 ft 
broad, 200-250 ft thick, showing eight thin but well-marked ridges ; mem- 
brane thin, angularly reticulate, about 7-10 meshes between the ridges. 
Antheridia ->c. 325 ft in diam. 

A medium-sized plant, variable in habit. In what appears to be the 
typical form, the small dense roundish fertile heads, eriveloped in a thick 
cloud of mucus, in marked contrast to the diffuse lower whorls (measured 
up to 45 mm. diam.), give it a distincUve appearance, bnt in some forms 
this difference is less marked, the fertile more nearly resembling the sterile 
whorls, The 3-oeUed dactyl seems to be the normal condition ; in no. 65, 
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of 112 dactyls examined, 98 were 3-cclleJ, 14 2-celled. No. 51 is a very 
diffuse form. The very short dactyls on some of the lower branclilets 
resemble those of N, translucens^ but in the present species these ))ran(hlets 
are twice forked. iV. leptoclada was founded by Braun (Monatsb. Akad. 
Berl. for 18G7, p. 880, 1868) on two plants collected by AVelwitsch in 
Angola, nos. 495 & 499. The description follow's that of xV. translucens^ to 
which species Braun likens it, adding that were it not for the gelatinous 
covering to the fruiting organs ho would have regarded it as a variety of that 
species. Both numbers w6re represented in the British Museum Herbarium. 
No. 495 is much like N. translucens^ and is evidently the plant intended. 
No. 499, on the other hand, seems to be a different plant, does not correspond 
with the description, and is so much unlike E, tvanslucens that 1 think two 
distinct plants must have been inadvertently sent out under the pame 
number. Some of the specimens of Mr. Blow^s plants are almost identical 
with the Welwitsch specimen no. 499 alluded to. 

7. N. VEiiMicrLATA sp. u. (FI. 5. figs. 9-13 ; PI. 7. figs. 1-2.) 

Ambila, Feb. 18 (10, 11) ; between Ambila and Andevorante, iMar. 27 
(83), Apr. 1 (96, 97). 

Homoeoclema, arthrodactyla (constanlcr bicellulata), conoteles, sub- 
flabellata, gloeocephala, monoecia, heteromorpha. Ramuli verticillorum 7-8, 
bis- et ssepe partini ter-furcati. Oogonia plerumque ad nodum secundum et 
tertium (nonnunquam ad primum) posita, autheridia ad nodum primum et 
secundum posita, sed antheridia et oogonia fere semper sejuncta. Oospora 
purpureo-brunnea, meinbrana granulata, granulis in figuris vermifonnibus 
dispositis. 

Branchlets 7-8 in a whorl, twice forked, with one, rarely tw^o, of the 
tertiary rays again forked, the sterile and sometimes the lower fertile whorls 
lax, the upper fertile whorls with very short branchlets and enveloj ed in a 
cloud of mucus. Rays at first forking 6-8, of which 1-3 are sometimes 
simple; at the second 4-6 j at the third 3-6. Dactyls about equal in 
length, uniformly 2-celled, the lower cell narrowed to the base of the upper 
cell, upper cell small (60-90 /i long, 15-25 /a broad at base), elongate-conical 
acute. 

Monoecious. Oogonia solitary, at the second and third and occasionally at 
the first nodes, antheridia at the first and second nodes, but the two (S and $ 
gametangia not produced at the same node. Oogonium c. 450-500 /a long 
(cor. excl.), 350-400 /a broad, coronula c. 60 /a broad, 30 /a high. Oospore 
dark purplish brown, 300-350 /a long, 275-326 /a broad, 175-200 /a thick, 
showing 7-8 strong ridges ; membrane interruptedly granulate, the granules 
in vermiform groups more or less at right angles to the ridges. Antheridium 
c. 275 /A in diameter. 
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A medium-sized plant, in what is apparently the normal form, the small 
upper whorls becoming distant, and presenting a marked contrast to the 
lower whorls having long slender branchlets. In no. 10 the heteroniorphous 
character is less evident. In no. 83 the granules of the oospore are more 
scattered. Nearly allied to the New Zealand species, N, leptosoma Nordst., 
but differing in the partial forking of the secondary rays, the larger antheridia, 
and the decoration of the oospot e-membrane. Nos. 10, 11, and 83 are much 
more robust than Nos. 9G-7, which latter more closely resemble the New 
Zealand plant in habit. 

8. N. LBPTODACTVLA J. Groves var. megaspora nov. 

Moramanga, Feb. 21 (IG) ; Ambohidrairimo, Feb. 28 (35); Ambato- 
lampy, Mar. 6-8 (50); region of Lac Itasy, Mar. 13 (63); near Ande- 
vorante. Mar. 29-30 (91); Tamatave, Apr. 2 (101); Ankarefo, near 
Tamatave, Apr. 2 (108). 

Differ! a typo fruciu multnin majore, oospora c. 275-400 /a longa, 225- 
325 p lata, atro-bninnea vel purpnreo-hrunnea fere atra. 

With some doubt I place this series of plants under N, leptodactyla. 
Though showing a considerable range of variation, they do not seem to differ 
in any important point, and agree fairly well with the (Jeylon plant, upon 
which the species was founded. The latter I described as gymnocophalous, 
but have since detected a trace of mucus in some of the younger whorls. 
The Madagascar jdants have stouter stems (diam. c. 375-425 /a), the 
branchlet-rays rather more numerous, and, in the sterile whorls, more rigid, 
the fruits much larger, and the oospores darker, sometimes purplish brown 
almost black. The apex of the lower cell of the dactyls is sometimes 
rounded, so that the upper cell appears as a mucro, sometimes tapering to 
the base of the upper cell. No. 5, a luxuriant but immature plant from 
Tamatave (Feb. 16), is evidently nearly related to this, but has quinary rays 
abbreviated and di|(rergent, with exceptionally long acuminate upper cells, 

9. N. FUHCATA/Agardh, Syst. Alg. p. 124 (1824). 

Chara furcata Bruzel (1824). iV. Eoxhurghii Braun (1849), not C, Hoxhurghii 
Braun (1836). N, polyglochin Braun, sens, strict. 

Stream, Moramanga, Feb. 21 (14) ; Tananarive, Feb. 25 (23) ; Anjeva, 
Feb. 26 (30) ; Ambohimanambola, Feb. 27 (33) ; Ambatolampy, Mar. 6-8 
(48) ; marshes of Lac Alaotra, Mar. 22-23 (71) ; Moramanga, Mar, 19 (72); 
near Andevorante, Mar. 29-30 (90) ; Tamatave, Apr. 2 (103). 

All the above numbers belong, I think, to the one species and represent 
weak forms of N, furcata. In some the fruits are solitary. In each of the 
fertile plants some of the oogonia have the upper cells of the coronula more 
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or less elongated, sometimes more than twice as long as the lower, but they 
are mostly connivent ; only in nos. 23, 48, and 90 are they definitely 
spreading and present the spiky appearance characteristic of the species, 
and in these they are not as much elongated as in the type. Ripe oospores 
occur on nos. 23, 30, 33, 48, 71, and 90. They are unusually large, running 
up to about 350/^ long, 300//. broad, and are yellowish to reddish brown. 
Nos. 14, 72, and 103 are sterile. 

No. 41, a doubtful plant from Antsirabc (Mar. 3), upon which I have not 
been able to find any developed fruit, would seem to belong to the Brachy- 
dactyhc, having conspicuously divergent rays and often abbreviated dactyls, 
l)ut the ultimate node is often fertile. The up[>er coronula cells never 
aj)parently being elongated, it cannot well belong to y. fnrrata. It is a 
small plant, with rather stout short hraiudilets, so that the whorls appear 
distant, giving it a different ajjpearance from that species, and the dactyls 
are never so much abbreviated as in JWfiircata, 

10. N. Blowiana s|>. n. fPl. 6.) 

Ambohidratrimo, Feb. 28 (ilb). 

Honueoclema, arihrodactyla ( constanter bicellulata), allantoteles, moiuccia. 
Hamuli vorticillonun b, ter- et parte (juater-furcati. Wrtioilli >uperiores 
laxi, nubibus mucosih densis circuinvelati. Oospora diluto-brunnea, c. 32(5 /t 
longa; membrana irregulariter et angulariter reticulata. 

Stem c. 130/4 in diam. Brancldels (5 in a whorl, tlirc^e and partially four 
limes forked, rriinary rays (diam. c. 175-225/4) usually more than half 
the length of the branclilets ; secondary 5-6 ; tertiary 4-5 ; quaternary 
and quinary usually 3 (diam. c. 60-80). Dactyls uniformly 2-celled, the 
lower cell long cylindrical, c. 60-70/4 in diam., the upper (normally) .similar, 
slightly thinner, and hut little shorter, with a very acuminate point. 

Monoecious, the gametangia produced at all the nodes, but (J and ? not 
seen together, Oogonia solitary, c. 500/4 long (excl. cor.), 375/4 broad ; 
coronula, c. 65 /4 broad, 40 /jl high, the cells irregular. Oospore light golden 
brown, c. 330/4 long, 315/4 broad, 225/4 thick, showing eight firm low 
ridges; membrane irregularly and angularly coralloid-reticulate, with about 
seven meshes between the ridges. Antheridinm c. 350/4 in diam. 

The most remarkable and distinct species in the collection, the whorls 
large and spreading, as much as 6-7 cm. across, the sterile and fertile 
similar, the whole of the younger part of the plant enveloped in a dense 
cloud of mucus. Mr. Blow remarked of one specimen that it weighed some 
two to three ounces when fresh. It is the only species from Madagascar 
having the upper cell of the dactyl allantoid instead of conical, a distinction 
which seems to afford an important sectional character. In a very few 
instances, evidently abnormal, a solitary conical end-cell has been observed. 
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Amoug those species having an allantoid end-cell (Allantoteles),^^. Bloieiaiid 
agrees with N. dualis Nordst. in the dactyls of both sterile and fertile 
branchlets being uniformly 2-oelled, but, aj)art from the unlikeness in size 
and habits differs from that species in being monoecions, the fertile branchlets 
being more repeatedly forked and not forming cupitula, in the size of the 
oospore, &o. I hare much pleasure in dedicating this species to my much- 
esteemed friend, whose indefatigable energy in collecting tihurophyta, in 
many parts of the world, has done so much to further our knowledge of the 
group. 

(JHARA L. (emend. Agardh ot alii). 

1. C. Bemthamii Braun, in Monatsb. Akad. Wiss. Berl. for 18()7, p. 799 
(1868); Braun & Nordst. Fragmente, pp. 18 & 117 (1882). 

Near Majunga, Feb. 9 (3); Ambila, Fob. 10 (8). 

In dealing with the Indian Charophyta (Journ. Linn. Soc. xlvi, p. 373, 
1924), I treated C. Benthamii as a form or variety of C. yymnopitys, on 
account of the great variability of the latter in the relative number of 
branchlets and stipulodos. I find, however, that in certain plants, which 
may be separated as ( 7 . Benthamii, the number of stipulodes agrees prettv 
closely with that of the branchlets, and that the number of bract-cells (at 
the fertile nodes) seems fairly constant, and that they are usually short and 
stout, whereas in C. yymnopitys (sens, strict.) the number is variable, and 
they are usually longer and more slender. The Madagascar specimens are 
readily separable into the two groups.^ Dr. Nordstedt, whose opinion must 
carry great weight, was uncertain as to referring some plants to the one or 
other species. I follow the International Rules in writing the name “ Ben- 
thamii,” instead of “ Benthami” 

2. 0. GTMNOPiTYS Braun, in Linuma, xxv, 1852, p. 708. 

Near Majunga, Feb. 9 (2); Tamatave, Feb. 16 (7); Ape. 2 (105); 
Ambila, Feb. 18 (12) ; Morainanga, Feb. 21 (19) ; Tananarive, Feb. 25 (24) ; 
Nemehana, Feb. 29 (38) ; region of Lac Itasy, Mar. 13 (66) ; near Ande- 
vorante. Mar. 29-30 (93); between Andevorante and Ambila (by land), 
Apr. 1 (100) ; Ankarefo, near Tamatave, Apr. 2 (109). 

The eleven plants which I refer to this species exhibit a wide range of 
variation, differing considerably in habit, in the number of branchlets, the 
number, length, and diameter of the stipulodes and bract-cells, and in the 
size and shape of the spine-cells. The cortex is usually regularly diplo- 
stichous and pronouncedly tylacanthous. The branchlets range from 7 to 13 
in a whorl, the number of segments usually 4 to 5, occasionally 6. The 
stipulodes always much exceed the number of branchlets, but are not often 
double the number they are usually very long, slender, and oyliudrical, 
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in no. 2 attaining a length of 3100 fi with sometimes so small a diameter as 
50 /a, in other cases much less than half that length and very much thicker, 
with every intermediate. They are strongly acuminate. In nos. 93 and 100, 
and in one specimen of no. 12, they are reduced to minute cuspidate pro- 
cesses, sometimes not exceeding 125 /a, though in some whorls on the same 
stem they are (juite long. The spine-cells are usually extremely short 
(sometimes not exceeding 125ya), cuspidate, and acuminate, but in the very 
slender form I have found that the lowest node of each lower cortical series 
bears a very long (in no. 2, ->2400 /i) slender spine-cell, while the remainder 
are minute. The bract-cells vary in number from 5 to 10, and in length 
from about 1200-4000 /i, in diameter from about 40-1 50 /x, and are all 
, strongly acuminate. The bracteoles are much shorter than the bract-cells. 
Often the oogonia are immature and few oospores are present, and these 
only in nos. 12, 24, 06, and 129. The oosj)ores are dark purple ; in no. 24 
they measure about 425-450 /x in length, in the others about 550-600 /x. 
The antheridia are fairly uniform in diameter (c. 300-400 /a). 

3. 0. HYDUOPITYS Keichb. in Mossl. Uandb. ed. 3, p. 1670 (1834). 

Near Majunga, Feb. 9 (47). 

A young, robust, incrusted form, with the stem-cortex regularly triplo- 
stichous, the s}>ine-cells often equalling, sometimes exceeding, the diameter 
of the stem, the stipulodes, spine-cells, and bract-cells acuminate; the fruit 
is immature. 

4. C. FUAGiLis Desv. in Loisel. Not. aj. FI. Fr. p. 137 (1810). 

Antsirabe, Mar. 3 (94). 

A young state with immature oogonia, the stipulodes quite rudimentary, 
the cortex regularly triplosticbous, with the primary and secondary series 
of equal diameter, the bract-cells and bracteoles shoiter than the oogonium* 

5. (k PSEUDO-BRACHYPUS Groves & Stephens, Trans. Roy. Soc. S. Afr. 
xiii, li, p. 156, t. 15, figs. 8-12 (1926). 

Lac Andraikiba, near Antsirabe, Mar. 4 (44) ; swiftly running canal on 
the road from Antsirabe to Lac Andranobe, Mar. 4 (44 a). 

A less condensed tufted form than that described from South Africa, 

6. 0* BRACHYPUS Braun, in Hook. Journ. Bot. i, p. 298 (1849). 

Anamakia near Diego Suarez, Apr. 7 (95). 

A fairly typical form. 
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7. 0. ZBYLANIOA Willd. in Mem. Acad. Berl. for 1803, p. 86, t. 2, £. 1 
(1805). 

Near Majiiiiga, Feb. 9 (4) ; Anibila, Feb, 18 (9) ; near Andevorante, 
Mar. 28 (85, 85 a, & 86) ; Andevorante, Mar. 29-30 (87, 87 a, 89) ; between 
Andevorante and Anibila (by land), Apr. 1 (88) ; near Tamatave, Apr. 1 
(98, 99). Nos. 86 and 87 are indicated as growing in brackish water. 

The above gatherings present considerable diversity in size and habit. 
Most of them are rather stout medium-sized plants, but in no. 99, a large 
straggling form, some of the branchlets measure as much as 6 cm., while in 
the small neat forms (85 a, 87) they are about 1 cm. 

In Dr, Nordstedt^s painstaking analysis of the named forms and varieties 
of this widely-distributed and polymorphic species (Fragm. Mon. Charac. 
pp. 24-25), the presence or absence of gametangia at the lowest branchlot-node 
is adopted as the distinctive character for the two primary divisions, Fodo- 
phoroe and Podosteirfn. In the Madagascar specimens the node is generally 
sterile, but occasionally, on one or more branchlets, gametangia occur. In 
no case have I found a stem wholly podosteirous. The spine-cells are usually 
minute conical acute processes, but occasionally no. 87) some are 

elongated, even equalling the diameter of the stem. The stipulodes usually 
equal or exceed in length the lowest (ecorticate) branchlet-segment. The 
bract-cells are generally shorter than the oogonium, the bracteoles frequently 
exceeding it. The oospores, varying in length from about 625 to 800 /a, are 
usually ellipsoid, but sometimes almost cylindrical. On the smaller forms 
there are well-developed stem-bulbils.* In no 86 an aftergrowth of whip- 
like branches with reduced whorls is produced at many of the stem-nodes. 


EXPLANATION OF THE IM.ATiOS. 

The scales of magnification are in all vases only approximate, 

Plate 4 . 

Figs. 1-7. Nitella incequalis (No. 110). 1-2. Portions of plantjj about 2 natural size. 

3. Young fruiting whorl seen from above. 4 & o. Apices of dactyls. 
6. Apex of oogonium, with coronula. 7. Oospore. 

Figs. 8-12. N, graciliformis (No, 73). 8. Portion of plant, about I natural size. 9 & 10. 
Apices of dactyls. 11. Apex of oogoniutn, with coronula, 12. Oospore. 

Fig. 8: X c. 7. Figs. 4-7 and 9-12; x c. GO. 


Plate B. 

Figs. 1-6. Nitella spharocephala (No. 52). 1. Portion of plant, about i natural size. 

2. Fruiting whorl seen from above. 3 and 4. Apices of dactyls. 5. Apex of 
oogonium, with coronula. 6. Oospore. 

Figs. 7 & 8. N, mucronata var, •nwhilis. Apices of dactyls. 
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I — 6 NITELLA SPHAEROCEPHALA sp. nov. 
y — S N MUCRONATA tvir. miq. MOBILIS nov. 
9 — N. VERMICULATA sp. nov. 
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Pigs. 9-13, N, vermiculata (No. 11). 9. Portion of plant, about J natural size. iO. Por- 
tion of fruiting whorl. 11. Apox of dactyl. 12. Apex of oogonium, with 
coronulu. 1 3. Oospore. 

Figs. 2 and 10: X c. 9, Figs. 3, 4, 6, 11, and 13 : X c. 3.). 

Pigs. 5, 7, 8, and 12 : X c. GO. 

Pl.ATK 6. 

Fig. 1. Nitella Blviviana (No. 3G). Portion of plant, about J natural size. 2 and 3. Apices 
of dactyls. 4. Branclilet-node bearing antheridiuni. 5. Branchlet node 
bearitig oogonium. G. Oospore. 7. Oospore-membrane. 

Figs. 2-G : x c. 40. Fig. 7 : X c. 350. 

Plate 7. 

( lospore-menibranes. 

P’lg*. 1. Nitella vermiculata (No. 11). 2. Ditto (No. 9G). 3. N. »pJutrocvphala (No. 20). 

4. N, (jraciliformis (No. 73), 5. N mucronata var. mobtlis (No. 31). 

6. N vurqnalis (No. 110). 7. N, .sp., seep. 129 (No. 102). 8. N, tenumhm 

var. call Ufa (No, 22). 

Fig.s. 1-6: X c. 450. Fig. 7 : X c. 265. Fig. 8; X c. 7(H). 
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A Cinnamon from the Bournemouth Eocene. 

By Helena Bandulska, A.R.C.S., M.Sc., Ph.D.,F.L.P. 

(Plate 8 , and 7 Text-fi|fures.) 

[Read Srd May, 1928.] 

Introduction. 

Very few dicotyledonous leaves have been described from English strata, 
and still fewer have been investigated anatomically. The presence of a 
fossil Cinnamon in the Bournemouth Eocene beds, recognisable from both 
external form and cuticular structure, is therefore noteworthy. 

Text-pio. 2. 


Pig. 1 . — Cinnaniomum obtuiifolium Nees. 

Fig. 2 . — Cinmmomfm pauctjlorum Nees. 

Two species of Cinnamomum^ C.lanceolatum and C. Scheuchzeri^ have been 
recorded by Reid and Chandler* (1926) from the Bembridge beds ; cuticles 
were present in both, but the state of preservation made it impossible to 
examine the stomata in detail. The Bournemouth leaf-cuticle, however, 
completely lacks the hair-bases present in both the Bembridge species, and 
also differs markedly from both in shape. 

• Reid, E. M., and Chandler, M. E. J., 1926. The Bembridge Flora B.M, Cat, 
Cdaosoic Plants, i, 



Tkxt-pio. 1. 
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There are fifty-four living species of Cinnamomum^ belonging to tropical 
and eastern Asia and Australia. Their leaves vary in shape from elliptical 
to ovate, the base being frequently almost as acute as the apex ((7. Cam- 
phora, PI. 8 . fig. 1) with the widest part of the leaf near the middle; the 
loaves may, more rarely, be ovate, but this distinction of form is not 
specific (C. ohtmifoliwn Nees and C. pauciflontm Nees, text-figs. 1, 2). 
They all exhibit strongly marked basal lateral veins, which are nearly or 
quite paired, and which may arise from the extreme base or a little way 
above it. The length of the leaves is generally not quite three times their 
width. Schimper* states that fossil Cinnamon leaves are easily distinguished 
from other Lauracese by their coriaceous entire trinerved leaves, in which 


Text-pio. 3. 



the basal lateral veins pass arc-wise towards the apex, but do not reach it. 
Their characteristic venation and leaf-shape are not, however, diagnostic 
characters of Cinnamomum alone, for they are also exhibited by Litsea and 
lAndera^ which belong to the same family, by Stri^chnos (text-fig. 3) a 
widely removed genus belonging to the Loganiacese, and by certain species 
of Viburnum — e. g., V. Davidii and F. cinnamomifolium as has been pointed 
out by Prof. Seward f. Moreover, leaves somewhat similar in form and 

* Schimper, W. P., 1870-72, Traits de Pal^ontologie Vdg^Ule, ii. 

t Seward, A. 0., 1924, * Notes sur la Flore CWtacique du Groenland," Soc. G4ol. Belgique, 
Livre Jubilaire, i, 1, p. 254; Seward, A. 0., 1926, *‘The Cretaceous Plant-bearing Rocks 
pf Western Greenland,’' Pbil. Trans. Roj. Soc. London, ser. B, ccxv, p. 128. 
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venation occur in the Melastomacese and other families. The value ol 
cuticular studies in investigating such similar forms id at once apparent : 
thus the cuticle of the Bournemouth leaf here described was found to be 
quite unlike that of Strychnos or of either of the species of Viburnum, 

Many fossil Cinnamomum leaves have been described from European and 
Nortli American l)eds, but, except in the two species from Bembridge, the 
cuticle lias not hitherto been investigated. Berry * says: “ The known fossil 
species are more numerous than the recent species and their range during 
Upper (h-etaccous and Tfudiary times, like that of many other plant groups, is 
surjirisingly extensive.’' 

As the leaf here described does not exactly agree, so far as I know^, with 
any of the previously described fossils, and as its distinctive characters are 
founded largely on cuticular structure, it seems best to give it a new name, 
and I have pleasure in naming it Cimnnnomum Wonnacotti, after the finder, 
Mr. F. M. Wonnacott, who handed it to me for investigation. 


Cuticular Structure of Uecent Species of Cinnamouvm, 

(Cinnamomum Camphora Nees & Eberm. 

Lower Kyidermis (PI. 8. tigs. 2, — Each stoma is composed of depressed 

guard-cells. The poral rim bears scaly ridges, and is bordered by practi- 
cally symmetrical pale-coloured accessory cells, whose only indication of 
slight asymmetry is a tendency here and there for one to be triangular and 
the other to show a smoother rounded outline, but most of these pairs of 
accessory cells show similar rounded convex outer walls. The slightly 
thickened poral rim is continued to the poles as one or two delicate strands 
forming an extension of the long axis of the guard-cells and their scales. 

The stomata are surrounded by a very variable number of straight-walled 
epidermal cells, and these may or may not show radiate grouping. As 
many as eight, or as few as three, cells may girdle the stoma. These cells 
show great variation in shape, size, and arrangement (text-fig. 4). They 
stain a little more readily than the accessory colls, but far less deo]dy than 
the scales, and therefore are very marked features of the epidermis. Venules 
form a rectangular ineshwork over the surface. The average widths and 
lengths respectively of a stomatal complex are •02t! mm. and *025 mm., and 
of a pair of scales *0095 mm. and *014 mm. 

Vertical Section (text-fig. 5). — This shows lower epidermal cells which are 
very variable in size and bead-like in outline. The guard-cells are depressed 

^ Berry, E. W., 1924, ** The Middle and Upper Eocene Floras of Sonth-ea^teni North 
America,*^ U.S. Geol. Sarv. Prof. Paper 92, 206 pp, Ixv pis. 
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and minute and over-arched hy subsidiary cells which boar cuticular ridges. 
There is but little spongy parenchyma and only one row of palisade-oells. 
Large glandular cavities occur in the mesophyll. 

The upper epidermis consists of large empty cells with a moderately thick 
cuticle and sinuate vertical walls. 


Tkxt-pio. 4. 



Two stomata of Cinnamotnum Camphora Nees & F.berm, 


Text-fio. 5, 


Prq/eefiny r/c(fes 
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Lower £pidermis 

Vertical section through leaf of Cinmtnomum CVim;)4ora Nees & Eberm. 


CiNNAMOMUM ZETLANIOUM Nees. 

Lower Epidermis fPl. 8. figs. 4, 5). — The epidermal cells have delicate 
sinuate walls, and over the surface is spread a rectangular mesh work of 
venules, the constituent cells of which also have sinuate walls. The stomata 
exhibit deeply staining paired scales partly open or entirely closed. They 
lie in a colourless cavity formed by the breaking down of thin-walled 
accessory cells, while a girdle of 4-6 narrow cells encircles each such cavity,* 
the girdling cells being much narrower than the rest of the epidermal 
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parenchyma, and having straight walls towards the cavity and sinuate outer 
walls (text-fig. 6). Colourless and sometimes apparently crystalline contents 


Tbxt-fig. 6. 



Cinnamomu7n zeylanicum Nees. One stoma in surface-view. 

lie in the cavities. The diameters of the cavities are *038 mm. by *031 mm,, 
and of the scales *019 ram. by *016 mm. 

Vpper Epidermis , — The sinuate-walled cells are fairly regular in size, 

CiNNAMOMUM BuRMANNI Bllime. 

Lower Kjndermis (PI. 8. fig. 6). — Thin finely sinuate-walled epidermal 
cells enclose pairs of cells shaped like bivalve shells with a narrow orifice, or 


Tkxt-pios. 7, 7 a. 


O^e stoma 



7a 



none, l)etween them, the latter cells entirely covering and concealing the 
depressed guard-cells. 

The elements, three to six in number, encircling the paired subsidiary 
cells vary less among themselves in size and mode of grouping than do the 
similar cells in C. Camphora and C. zeylanicum, and exhibit more general 
tendency to a radiate arrangement than is seen in C, Camphora, 

U»K. JOUKN.— BOTANY, VOL. XLVUI. ^ 



144 


fiBLEKA BAKDtLBKA OK 


NaiTow venules composed of sinuate-walled cells are spread over the 
surface. 

Upper Epideimis. — This consists of regular almost straight-walled 
parenchyma. 

Vertical Section (text-figs. 7, 7 a). — Small depressed guard-cells are 
bordered and overarched by subsidiary cells, which in turn are partly 
covered by enclosing epidermal cells, the latter occurring at a slightly higher 
level ; passing from below upwards, it is seen that about four rows of 
spongy cells are succeeded by a single layer of palisade-cells. Between the 
latter and the spongy cells are circular cavities, sometimes empty, sometimes 
containing stainable contents. 

Upper Epidermis. — This exhibits a more even outline than does the lower 
epidermis, and its cells have thicker walls and are smaller than the lower 
superficial cells. The vascular bundles have much sclerenchyma. 


General Characters of the (U^ticles of the Genus CimAMOMVM - 

The stomata are abundant with depressed guard-cells, above which scaly 
ridges project. The guard-cells are surrounded by accessory cells, which 
are pale-coloured in C\ Cufnphora, md may break down (C, zef/lanicum)* 
These, projecting above the guard-cells, border the pore and have a 
thickened poral rim, from which two thickened strands may pass to their 
poles. 

The whole accessory cell may project in the form of a scale (C. Burmanni)* 
Straight (C. Camphora) or sinuate- walled ((?. zet/lanicum) epidermal cells 
surround each stoinatal complex and often, but not universally, show radiate 
grouping. There is variation in their size and shape, one frequently pro- 
jecting in a tongue-like way far beyond the other. This is must marked in 
C. Camphora, While radiate grouping is characteristic of C, zeylanimm^ it 
is not always seen in C. Camphora, In C, zeylanicum the radiately-grouped 
cells are narrower than the adjacent epidermal cells, but one may be 
sporadically larger than the rest of the group. 

There is much parallelism of stomatal development between the genera 
Linder a and Cmnamomum, 

Thus, L. megaphylla can be compared with C, zeylanicum^ both having 
narrow girdling parenchyma surrounding each stomatal complex, but other 
differences make the cuticles distinctive (by papillate eiudermal cells in 
L, megaphylla etc.), while the claw-like projecting accessory cells seen in 
C, Burmanni are comparable with those of L, strychnifolia^ though again on 
other grounds the cuticles are not likely to be confused, for L, stryehnifoUa 
is extremely hairy. C, Camphora, however, resembles some of the Lindera 
species very closely, and is in many respects like L. rubronervia. It differs 
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in the far greuter irregularity of the cells surrounding each stomatal 
complex, firstly as regards their individual variation in size, and secondly 
their general grouping, whicdi may or may not be radiate. Moreover, the 
Lindera cuticle exhibits much more general uniformity, and the nodular 
polar terminations ot‘ the accessory cells are more strongly marked. 

The upper epidermis in all the species of Cinnamomum examined consists 
of regular tliick-walled parenchyma, the cells of which show either 
straight or sinuate outlines. 

While (J, Camphora is practically hairless on both surfaces, L. ruhronervia 
bears numerous hair-bases on the wider venules. 

The genus is, moreover, distinguished from Lindera by the greater 
toughness of tin; cuticle. Litsea^ Lindera^ and Cinnamomum form a series 
in which the cuticle (d‘ Litsea is the most delicate. There is greater 
uniformity of size of the stomata in Cinnamomum than in Lindera^ and, 
on the whole, the scales on the poral rim of Cinnamomum are wider and 
better defined ; the average number of cells surrounding each stomatal 
complex '\> larger in Cinnamomum than in Lindera, Where the epidermal 
parenchyma shows difterentiation into narrow girdling cells round the 
stomata and wider cells forming the general surface of the epidermis the 
number of girdling cells in Lindera — e. g., L, megaphjlla iind L. Oldhami 
(Bandulska, Vd2G) — is much greater than in Cinnamomum g., ('. zeylaui- 
cum (PI. 8 . figs. 4, 5, and text-fig. 6). 

FOSSIL SPECIES. 

Cinnamomum Wonnacotti sp. n. (B.M.U.D. V. 20431C. 

Occurrence — Bournemouth. Beds Eocene. 

Locality — Durley Chine, Bournemouth. 

E^cternal Characters (PI. 8 . tig. 7). — Loaf simple, ovate, acute, entire. 
The well-marked midrib bears basally two paired secondaries which pass 
upwards, almost paralltd, to the margin. The angle made by both 
secondaries with the midrib varies between 15° and 20°. Higher up the 
leaf two additional secondary veins arise, alternating with each other on 
the two sides of the midrib, with which they make wider angles than 
do those at the base of the leaf. Length of blade 6 cm., width 2*9 cm. 

Lower Epidermis (PI. 8 . fig. 8). — The stomata are restricted to the lower 
surface. The guard-cells are depressed aud bounded by a pair of slightly 
unequal accessory cells which project above them. The outer walls of the 
accessory cells are usually parallel to the long axis of the pore, but here 
and there they form a truncated triangle, the base of which rests on the 
thickened poral rim, whose polar extremities are bluntly beaked, stringed, 
or nodulose. These poral cells may bo wide or narrow, and may show 
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duplication. The width across the pair is often greater than the length. 
They scarcely take stain, and so are distinguished from the rest of the 
parenchyma. The average length of the poral axis is *022 mm. The 
average width of the stomatal complex across the pore is *027 mm. From 
four to seven epidermal cells (with six or seven as common nnmbers) 
enclose each stomatal complex. The encircling cells by no means always 
show radial arrangement, and one of the group is frequently much smaller, 
or sometimes much larger, than the rest. The epidermal cells have thick 
straight or slightly undulating walls, and vary much in size and shape. 

A very few groups of round or triangular epidermal openings with 
thick rims irregular in size are to be seen here and there. They are 
possibly water-pores. 

Upper Epidermis. — This is entirely composed of straight-walled paren- 
chyma, with very numerous groups of epidermal openings, irregular in 
size and shape, almost as numerous as the stomata on (he lower epidermis. 

General Conclusions. 

The leaf described closely resembles, both in external form and in the 
structure of the cuticle, the recent Cinnamomum Camphora^ from which it 
differs in the presence of water-pores, very abundant in the upper epidermis 
and scarce in the lower, whereas in the recent species water-pores are 
absent from both upper and lower epidermis. In the fossil the average 
length of the stomatal complex is slightly greater than in C. Camp/iora, and 
in C. Wonnacotti the epidermal parenchyma surrounding eacdi stoma shows, 
on the whole, somewhat less variability in the size and shape of the individual 
cells. 

The cuticle of C. Wonnacotti bears also a general resemblance to tliat of a 
Linderaj showing much likeness to the cuticles of the fossils named 
L. cinnamomifolia and L. cinnamomifolia var. porifera (Bandulska, 1926), 
but the form of these leaves differs entirely from that of (\ Wonnacotti. 
The cuticles, too, are more delicate and have more stomata per unit of area, 
and far fewer water-pores, while the parenchyma enclosing their stomata 
consists of fewer and more regular cells. 

It has been pointed out in a previous paper (Bandulska) * that the 
stomata of the Lauracese exhibit a distinct family resemblance. In this 
large and difficult family, where the generic characters of leaf and flower are 
based on extremely detailed differences, great generic differentiation of the 
cutioular anatomy is hardly to be expeoted, and one genus grades into 
another. The cuticular structure of the species here described bears this 
out* 

e Bandulska, U., 1926, On the Cuticles of some Fossil and Becent Laurtoess,'* /ourUt 
Ifinn. Soc., 3ot. xlvii, pp. 416-20, pis. 12-14 
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Cinnamomum has a less distinctive cuticle than had been previously 
appreciated ; nevertheless, vehen both form and cuticle are carefully 
investigated, the generic distinction of the leaf is capable of recognition. 
The cuticle is entirely different from those of Strychnos and Viburnum^ that 
of the last genus being also of a much simpler type. 

I have to thank Dr. F. A. Bather, of the Geological Department of the 
British Museum, and Dr. A. B. Handle, of the Botanical Department, for 
allowing me the use of these departments. The photographs in the paper 
are the work of Mr. F. W. Edwards, Mr. E. H. Ellis, and Mr. H. G. 
Herring, and to these I offer my thanks. 

I have again to acknowledge very gratefully a grant from the Royal 
Society in aid of the preparation of this paper. 

EXPLANATION OF PLATE 8. 

Cinnamomum Oamphoba Nees. 

Fig. 1. External characters. 

2. Under epidermis. X 135. 

3. Under epidermis, x 700. 

Cinnamomum zstlanicum Nees. 

Fig. 4. Under epidermis. X 135. 

5. Under epidermis, x 540. 

Cinnamomum Burmanni Blume. 

Fig. 6. Under epidermis, x 700. 

Cinnamomum Wonnacotti sp. n. 

Fig. 7. External characters. B.M.G.D. No. V. 20439, 

d. Under epidermis. X 700. 


Him. vol, xlvhi. 
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The Botanical Collection made by Captain F. Kingdon AVard in the 
Eastern Himalaya and Tibet in 1924-25. By C. V. B. Mabquand, M.A. 

[Read 19tb January, 1928.] 

Introduction. 

Before enumerating the pri'.sent valuable collection it is well to recall the 
previous botanical work on the area which it covers. The most important 
work on the botany o£ this country as a whole is “ The Flora of Tibet or 
High Asia” by Hemsley and Pearson which was published in the ‘Journal 
of the Linnean Society ’ in 1902. 

That work includes a detailed account of the collections made up to that 
time and an analysis of the Flora as then known with the distribution of 
the 28!1 spocie.s enuijierated. Host of those earlier collections were made in 
western Tibet and nothing was then known of the rich flora of the south- 
eastern part of the country adjoining Yunnan. Hence the surprisingly 
small number of species recorded. 

In the past quarter of a century several collections have been made in 
.southern Tibet and many more on the Chinese borders on the east. Among 
the former are those of Major (now 8ir Franci-.) Vounghnsband on the 
Til)ot Frontier Commis.«ion in 1903 and Cajit. AA'alion in the following year. 
Several .species which they collected for the first time on the mountains near 
Lhasa wore found again by Capt. Kingdon AVard in J924. (!ol. L. A. 

AVaddell also made a valuable collection there in the year 1904. Major 
H. M. Stewart collected at Gyant.se in 1907 and in sulisequent years the 
Lepcha collectors, Itilm ami Bhoiuoo, employed by tlie Calcutta Botanical 
Garden, collected in Tibet as well as in Sikkim. Finally, small collection, s 
wore made by members of the three Mount Everest Expedilious in the years 
1921, 1922 and 1924 respectively, tlapt. Kingdon AA’^ard accompanii d the 
last of these oxi)edition8 on the first part of the journey from Darjeeling. 
Afterwards his route lay from Gyantse eastwards past the south side of 
the Yamdrok Tso to Tsetang on the Tsaug-po, the journey beyond the lake 
being over unexplored ground. From Tsetang continuing in an easterly 
direction the Lung La, a puss of over It), 000 feet, on the snpjmsed con- 
tinuation of the Trans-Himalayan range, was traversed on the way to 
Gyatsa. There the Tsang-po was again met with and followed down past 
Nang Dzong to Tsela Dzong where 8[>ecie8 of Caragana are plentiful and 
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in:iny interesting plants were collected. He then crossed the Temo La to 
Tuinbatse and entered tlio region, in the neighbourhood of hit. 29° 40' N., 
long. 95° E., where the most important part of the collection was made. 
Immodiatoly east of Tumhat e are the Tra La, Tung La and Nyima La in 
order from north to south within a few miles ; and still further east on the 
far side of the Tsang-po (which here takes a sinuous course between Pe in 
the south and Gyala in the north) are the Nam La and Doshong La. These 
latter high passes traverse tlio eastern extremity of the Himalaya, the Nam 
La passing over a southern spur of the lofty Namcha Barwa at an altitude 
of some 17,500 feet. Specimens were collected on all of these passes ns 
well as from the gorge of the river itself. It is evident that this district is 
distinctly rich in higher alpines. 

During the month of August an expedition was made along the Hong Ohu 
from Tumhatse northwards to Tong kynk Dzung and thence in a westerly 
direction along the Tsang-po Salween tlivide up a trihutary of the Po-Tsang- 
po, rising some 6000 feet from Tong kyuk Dzong to the Nambu l.a at 
15,000 feet altitude. An extensive collection was made in the neighbourhood 
of Trasum Lake beyond this pass in lat. 30° N., long. 94° E. (Continuing 
north-west past Drukla Gomba and Pungka, the Trasum Kye La was 
ascended and a descent made to Atsa Tso where further collections were 
made and the Benda La, a pass of over 18,000 feet, and the most northerly 
point on the expedition, was visited. On the way hack to Tumhatse the 
watershed was crossed by the Tro La which is further west than the Trasum 
Kye La anil only slightly exceeded by it in altitude, and a more fertile 
region entered on the descent to" Gyamda, whence the riier was followed 
to its confluence with the Tsang-po at Tsela Dzong. Between this and 
Tumhatse the Temo La had to he crossed and this last pass, like the Nam La 
on the oilier side of the river, yielded a number of plants, several of which 
were new. 

The sleep forested gorge of the Tsang-po was followed down to Paji some 
miles below Gompo Ne where the river is joined by the Po-Tsang-po at an 
altitude of 5247 feet. Here a number of species belonging to subtropical 
genera of Acanthacese etc. were found. Specimens of Bamboos which are 
probably new, but unfortunately in a barren state, were also collected here *. 
On the return journey in the winter Capt. Kingdon Ward travelled over the 
same route as ho had in August as far as Pungkar, but flnding it impossible 
to cross the Trasum Kye La so late in the season returned to Shoga Dzong 
and followed the river to Gyanda and after making a short excursion 
northwards took the Lhasa road to Tsuniara over the Kongbo Pa La 

* Further geographical details with some excellent photographs and a most useful map 
constructed from Oapt. Ward’s plane table and compass traverse will be found in his paper 
in the ‘ Geographical Journal,’ Ixvii, No. 2, pp. 97-123 (February 1926), ” 
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(18,022 feet altitude) late in January. From Tsiimara the journey lay south, 
crossing the Tsang-po hy the ferry at Tsetang and over the Trans-Himalayan 
range by the Yarto Tra La (10,700 feet altitude) and by Tzona Dzong in the 
main Himalayan range into eastern Bhutan where plants were once more 
collected at a lower altitude before reaching India in Fe})ruary 1925. 

The collection is a particularly interesting one from the j)hjtogeographical 
point of view as very little was kuoun previously of tlie flora of the large 
area around the most easterly extremity of the Himalayan range and ranges 
further north-west whore the connecting-links between the well-known 
Eastern Himalayan flora and the now scarcely less well-known flora of 
South-west (hiina, w'ould ))e oxf)e'jted. This expectation has been fullv 
justified. In general the collection may be said to contain three distinct 
floras: — (1) the region of high rainfall in Al{)ine Sikkim, (2) the true 
Tibetan flora and (II) the subtropical flora of tlie lower part of the Tsangpo 
Gorge and of Eastern Bhutan ; the last collected on Capt. Kingdon Ward’s 
return journey to India early in 1925. 

Of thes<) floras the second contains by far the greatest number of new 
Hj)eeies. Alpine Sikkim has be<Mi visitc<l by many botanists since 1849 when 
Sir Joseph Hooker made the tirst extensive collections. Th(‘ majority of 
the plants collected there were also found previou>ly by Smith and Cave in 
1910 in the Zemu and Llonakh valle}s^, l)ut many of (iriftithV plants 
from Bhutan were collected again after nearly a century. 

'riio true Tibetan Flora is much more xorophytic than that ol’ either 
the Eastern Himalaya or Yunnan, both of which are exposed to the iimn- 
soons; but the high ranges between the great gorges in X.W. Tinman 
effectively screen the western portions of Sze-cbuan, so that the climate and 
coiiseciuently the flora of the high muuntainN of tlii> pro\irce have ( loser 
atfinities with those of Tibet than of Tunnan, and numerous species range right 
across S.E. Tibet from the northern slopes of tin* main IIimala\an rango 
north of Sikkim to Western Sze-chnan but an* not found in Yunnan exce])t 
on its extreme nortliern border. As would be exp<‘cted tlio majority of the 
species are perennials and exhibit tlie same adaptations for withstanding 
cold and exposure as those found among the familiar Wwiss Alpine^. In the 
Tsang -[)0 valley, where it traverses the Tibetan JNateau bet\\<*en 9700 feet 
and 10,700 feet altitude in the neighbourhood of Tsela Dzong, spinous 
shrubs, particularly species of f arayunu, were abundant growing with Saliv 
bahylonica and S, amygdalina var. nipponica and other sjiecies. In the 
villages, trees were noted as being usually found pollard. On the moraines 
of the glaciers and on the mountains above, the herbaceous flora is hy no 
means a poor one, extending to beyond 17,000 feet altitude. 

♦ Published in the Oiecords of the Botanical Survey of India,’ iv, 141 2G0, with a map 
and 2 plates, 
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The material available now makes it quite clear that one homogeneous 
flora extends across from Sikkim to Western China, and the whole of the 
Eastern Himalaya, South-eastern Tibet and Western Sze-chuan as well as 
the upper portion of yunnan should be considered as one botanical area, 

In the following enumeration the genera Meconopsisy Primula and Rhodo- 
dendron are omitted. Meconopsis has been dealt with by Capt. Kingdon 
Ward himself in the ‘Annals of Botany’ (1926, pp. 535-546), Primula was 
undertaken by Professor W. W. Smith and published in the ‘Notes from the 
Koyal Botanic Garden, Edinburgh,’ in the same year (pp. 69-89), while 
the last genus is being worked out by Mr. J. Hutchinson and will be 
published separately. 

With tliese three important genera excluded, the number of species 
collected is 446 of which 52 species and 27 varieties are new and described 
here for the first time. 

The genera most strongly represented apart from the three mentioned 
immediately above are the following : — Anemone^ Samfragay Gentiana and 
Pedicularisy the last by no fewer than twenty species besides several 
varieties. 

The author would like to express his appreciation of the assistance he has 
received from Mr. H. K. A. Shaw whose name appears as joint author of 
a great many of the new species and varieties described below. 

Finally, it may be mentioned that the types of all the new species as well 
as a complete set of the specimens have been presented to the Herbarium of 
the Royal Botanic Gardens, Kew. 

Enumeration of the Collection. 

Clematis Fourestii W. W. Sm. in Notes Roy. Bot. Gard. Edin. viii, 183. 

Petals cream with purple stamens. In open situations in the lower forest, 
climbing large trees. Tsang-po Gorge, at Gompo Ne, 1800 m., Dec. 4, 1924, 
6342. 

Clematis oravkolens Lindl. in Journ, Hort. Soc. i, 307. 

Flowers yellow, nodding, leaves pale sea-green. In sandy soil, by the 
river, growing in shady situations, on the margin of woods and in thickets. 
Flowers turn brick-red as they age. Fruits with very long style and hairs. 
Tongkyuk, 2700-3000 m., Aug, 12, 1924. 6081. 

Clematis loasacfolia DC, Syst. i, 140, 

Flowers cream, thimble-shaped ; the tips of the petals recurved. In 
thickets, on dry rocky slopes. Trashigang Dzong, East Bhutan, 1800 ni- 
Feb. 16, 1925, 6424, 
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(vLEMATis MONTANA Ham. OX UC. Syst. i, 164, forma? (immature). 

Flowers either pure white, or more commonly white flushed on the outside 
with purplish pink which shows through. Scrambling over bushes in every 
thicket or sheltered slopes ; or spreading over the ground in the Tsang-po 
valley below Tsetang, 1)000-3400 m., Apr. 26, 1924. 5634. 

Clematis orientalis Linn. Sp. PI. 765, var. acutifolia Hook. fil. & 
Thoms. FI. lud. i, 9. 

Flowers more or less chocolate-red inside, yellow at the base outside, with 
chocolate lobes. In Picea forest, Nyima La, 3400-3600 m., June 22, 1924. 
5823. 

Clematis Uehderiana Craib in Kew Bull. 1914, 150. 

Flowers pale straw-yellow. Sprawling over hedges m the \illage lanes 
of the Tsang-po ^alley below Pe, 2700-.3000 m., July 28, 1924. 6032. 

Clematis ukophylla Franch. in Bull. Soc. Linn. Par. i, 433. 

Flowers cream. In mixed forest, Tsang -[)0 (lorge, 2400 m., Nov. 19, 
1924. 6290. 

ThALKTRUM ALPINFM Liui). Sp. PI. 545. 

On dry earth banks, under oak scrub on the ('xpoi^ed flank of the hill. 
Tsela Dzong, 3600-3900 ni., May 30, 1924. 5720. 

Tualictuum diffusiflohom Manjuand & Shaw sp. n. ex aflinitate 
T, Cltelidonii DC. sed foliis multo plus decompo>itis, foliolis minimis, floribiis 
paucis laxe diffiusis hand pyramidato-paniculatis, pttecipue differt. 

Herba perennis erecta glabra, usque 2-3 m. alia. Padices dense fascicu- 
lata3. Caulis superne parce ramosus. Folia 3-5-})innata, usque 2t) cm. 
longa, piunis pinnulisque oj)po.'«itis ; foHolis parvis, foliorum inferiorum 
suborbicularibus, 5-7 mm. diametro, apice 3-5-lol)atis, lobis acutis vel 
obtusis, foliorum superiorum etiain minoribus, c. 3 turn, longis, 2 mm. latis, 
plus minusve rhomboideis incisis acutis subacutisve ; petiolo basi vaginante, 
vagina inembranacea in siccitate caule fusciore ovata striata, apice libera. 
Inflorescentia paniculata laxa pauciflora diffusissima, ramis flexuosis. 

Flores lilacini.’’ Pedunvulus gracilis, usque 2 5 cm. longus. Sepahi 
“plerumque quinque,^’ ainpla ovato-lanceolata, c. 12 mm. longa, 6 mm. lata, 
apice acuto vel subacuto. Stamina numerosa ; filamentis filiformibus vel 
superne levissiine incrassatis ; untheris linearibus, c. 2 mm. longis, apice 
subobtusis. Ovanum c. 20-carpel latum ; carpellis fusiformibus glandulosis, 
c. 2 mm. longis, breviter stipitatis, in stylum carpello sublongiorem attenii- 
atis ; stigmate inconspicuo. Frucfus non visi. 

S.E. Tibet ; In sheltered pastures and thickets, under trees or bushes, 
etc. Tumbtttse, 3600 UL, July 7> 1924 (JF’. Ward). 5899. 
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Thaliotrum leuoonotum Franch. PI. Delav., 16. 

In open damp pastures in the valley, Rong-chu (Tiimbatse), 3600 m., 
June 15, 1924. 5788. 

Anemone demissa Hook. fil. & Thoms. FI. Ind. i, 23. 

Flowers white, stamens violet. On steep alpine turf slopes, fticing south. 
Doshong La, 3600-3900 in., June 25, 1924. 5860. 

Var. GHANDIFLORA Murquaiid & Shaw var. nov. a typo ditiert floribus 
sub-duplo niajoribus usque 4 cm. diarnetro, caudice foliorum basibus 
inaceratis dense intertexiis cinclo. 

Flowers white, the under side of the petals purple, which tinges the white 
upper surface. On steep alpine turf slopes, Nyima La, S.E, Tibet, 4500- 
4800 m., June 21, 1924, F. Kimjdon Ward 5816. Forrest 14037 from 
North-western Yunnan is probably a very densely pilose form of this 
variety and many oilier specimens from Western (Jhina in Herb. Kew. 
approach this variety. 

Anemone obtusiloba D. Don Prod. 194. 

Flowers purple. In aljiine jiastures, growing amongst dwarf Rhodo- 
dendron, generally on banks and slopes. Nyima La, 4200-4500 m., June 21, 
1924. 5815, Nyima La, 4500-4800 m., June 21, 1924. With 5816. 

Flowers white. On open pasture slopes. Nam La, 4200-4500 m., 
July 24, 1924. 5992. 

Anemone ritpestris Wall, ex Hook. fil. & Thoms, FI. Ind. i, 21. 

Flowers deep purple. On alpine turf slopes on the exposed flink of the 
Sang La, 4500-480i) m., July 8, 1924. 5911. 

Var. VILLOSA Marquand & Shaw var. nov. a typo differt omnibus partibus 
(staminibus car|)ellisqu6 exceptis) parce villosis foliis minus dissectis. 

S.E. Tibet : Flowers purple. In open pasture.^, in the Rhododendron shrub 
belt. Nyima La, 3900-4200 in., June 22, 1924,7'^". Kingdon Ward 5821. 

Var. lULosA Marquand & Shaw var. nov. a typo difFert foliis breviiis 
petiolatis et utrinque cum petiolis caulibus bracteis et dorso sepaloruin plus 
minusve pilosa ; carpellis densissime sericeis. 

S.E. Tibet ; Flowers snow-white, violet on reverse. In pastures amongst 
dwarf Rhododendron on the open moorland. Tenio La, 4200-4500 m., 
June 6, 1924, F. Kingdon Ward 5747. 

Anemone trullifolia Hook. til. & Thoms. FI. Ind. i, 22. 

Flowers white, petals violet on the reverse. On dry open grassy banks* 
Tumbatso, 3600 m., July 3, 1924. 5896. 

Var. SouLlEi Finet & Gagnepain Flor. As. Or. i, 74. 

Flowers lemon-yellow. On open grassy banks in the forest at Temo La, 
4OOO in., June 8, 1924. 5761. Also in meadows of the Rong-Ohu**’ 
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Anemone Wardii Maninand & Shaw sp. n. ex affiuitato A , 7 ^^ fpestrin ^^' i \]]• 
sed habitu ct)!npactiore f'oliiH minus coinpositis segmentis basi cuneatis baud 
rofcundatis pra?cipue dift'ert. 

llerha perenuis. Haclix iuberosa. Caules floriferi us(|ue tres, erect i vel 
adscendentes robustioros, inferne ])arce (supra involucrum densius) ])ii- 
bescentes pallide brunnei, usque 7 cm. longi. FoUa radxcaJia c. 1*5 cm. 
diametro, biiernatim lobata, lobis sessilibus subsessilibusve basi cuneatis, 
lobulis obavatis subacutis vel apiculatis, basi angustissimis. Foha caulina 
nulla. liraetefr involiicrales tres, 1-2*5 cm. infra Horom, elliptico-oblongjc 
simplices vel 2~Ii«lobalie, 1-1*3 cm. longse. Flos sulitarius terminalis 
saturate violaceus. Fcrianthii segmenta quinquo vel sex, obovata, 7-i? mm. 
longa, 4-b mm. lata, a[)ico lato .subobtu.so : ncr\ibus paralleli> numerosissimis. 
Stamina c. duodecim : filamentis 2-3 mm. longis, late alatis; antlieris 
ovoideis apiculatis. Fpreplaruhnn convexiusculnm. Ac/ntnia niim(iin.sa 
oblique fu^iil'ormia glaberriina, parte superiore excopto stylo atro-brunnea. 
Stj/lus subcurvaliis. Fnictus non visi. 

vS.E. Tibet : On muddy meadow slopes whh Frimnla, dwiirf 

Rhododendron^ liW flowering in the sno\\ . l)o.sbong La near Pemako, 
3000 m., Oct. 25. 1021. F, Kiwjdon Ward 0202. 

Adonis brkvistvla Franch. in Hull. Hoc. hot. Fr. wxiii, 372. 

Flowers uhife, bluish on th<» reverse, .stamens golden. On slinii)-elad 
sheltereil slopes by streams. T.sela Dzong, Tsangpo Valiev, 3itO()-340O m., 
May 12, 1924. 5002, 

liANUNcrLl’s OREIONANNOS Marquaiul & »sbaw .sp. n. ex affinitate /t*. iri- 
CHspidis Maxim, .sed habitu humiiiore et graciliore, toliis trifoliolatis petaiis 
semper 5 staminibus paucioribus differt. 

Uerha perenuis minuta crecta, vix I cm. alta. Folia omnia basalia Tri- 
foliolata interdum simplicia lineari-lanceolata cra.'-siu.scula glabra ; foliolis 
obovutis subobtu.sis integris vel lateralibus nonnnnquam obscure bilobatis, 
c. 1 mm. longis, 0*7 mm. lutis ; petiolo graciliore 3-4 mm. longo. Flores 
terminalos solitarii 5-7 mm. diametro. Scapns 0*5-l*0 cm, longus spaise 
villosus. Sepala tria usque quinque, elliptico-obovata, marginem versus 
apiceinque obtusum fusca, c. 2 mm. longa, 1 mm. lata. Fetala (|uinque, la^te 
flaventia intus niteutia, elliptico-obovata, 2-3 mm. longa, l*5-2*() mm. lata, 
apioe rotundata. Stamina quinque usque octo, petaloruin dimidium longi- 
tudinem fere lequaniia ; filamentis robustis ; antheris oblongis. i'arpella 
numerosa attenuata vel rostrata, sub anthesi extrinsecus baud evidenter 
notata. Fruvtus non visi. 

S.E. Tibet : A minute plant forming closely woven tufts on earthy slopes, 
on the great screes on the Nam La, 4200-4500 m., July 26, 1924, F. King- 
don Ward, 6007. 
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Trollius pumilus Don Prodr. 195. 

Flowers bright golden-yellow with orange staininodes. In open pastures 
on the lee side. Kongbo Peri, 3900-4200 m., May 25, 1924. 5702. 

Pauaquilegiia MiCROPHYLLA Druminond & Hutchinson in Kew Bull. 
1920, 156. 

Flowers pale purple, with golden anthers. A few tufts seen on an earth- 
scree, facing south-west. Nam La, 4500 in., July 26, 1924. 6005. 

Delphinium olacialb Hook. fil. & Thoms. FI. Ind. i, 53. 

Flowers pale smoky violet, veined darker violet. Forming clumps among 
the boulders, at the highest level of flowering plants. Pa-sum-kye La, 
4800-5100 m., Aug. 25, 1924. 6124. 

Delphinium qyalanum Marquand <fe Shaw sp. n. ex affinitato spedosi 
M. Bieb. proecipuo vur. ranuncuUfoUi (Wall.) Huth sed calcari subrecto 
sepalis intus glabris tota planta glabrescente vel sparse pnbescente inter alia 
diflfert. 

Ilerba erecta, usque 2-2*5 m. alta, CauUs glabrescens purpurascens 
striatus. Folia caulina inferiora ambitu subreuiformia, 18-22 cm. diametro, 
fere ad medium c. 5-7-lobuta lobis ineiso-dentatis, utrinque glabrescentia, 
petiolo usque 14 cm. lougo sparse pubesconte. Folia caulina svprema 
palmatifida inciso-deutata breviter petiolata glabrescentia. Inflorescentia 
racemosa interne ramosa multiflora ; bracteis linearibiis c. 1*5 cm. longis, 
Flores saturate coerulei, 3*3-3*7 cm.Jongi, longipedicellati. Sepala obovato- 
rhomboidea obtusa extus pubescentia, 1*4-1*6 cm. longa; calcari recto vel 
apice leviter decurvato, c. 2 cm. longo, apice attenuate. Fetala quatiior, 
anguste lanceolata; calcari attenuate curvato apicem versus tubulari, limbo 
c. 1 cm. longo ; inferioribus spaihulatis, 10-12 mm. longis, c. 2 mm. latis, 
limbo bifido luteo-barbato. Stamina c. 6 mm. longa. Carpella tria, juniora 
dense pilosa. Fructus non visi. 

S.E. Tibet ; In shady thickets on the exposed flank of the valley. Gorge 
of the Tsang-po, near Gyala, 2700 m., July 21, 1924, F. Kingdon Ward 
5969. 

Delphinium lankongensb Franch. PI. Delav. 26. 

Flowers brilliant blue. On grassy slopes and in open pastures and 
meadows. Atso Tso, 3900-4200 m., Aug. 26, 1924. 6146. 

Delphinium Pylzowi Maxim, in Bull. Acad. Petersb. xxiii, 307. 

Flowers rather large, white flushed pale bluish violet or sometimes dark 
uniform violet ; 2 central petals velvety black, with a conspicuous tuft of 
bright yellow hairs in the centre, looking like the wings of an insect. In 
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meadows and dry places. Pas-um-kye La, 4200-4500 in., Aug. 25, 1924. 
6123. Noted on tlie following day as extending into the high alpine region 
at 4500-4800 in., growing in muddy streams. 

Delphinium Wardu Marquand & 8haw sp. n. aflinis />. viscoso Hook, HI. 
& Thoms, et I), tsarongensi lland.-Mzt. sed a jniore floribus nuijorihus a 
posteriore calcari longiore inter alia distinguendum. 

Ilerba porennis, caiidice graciliorc caules floriferos usque tres gerente. 
Folia basalia reniformia quinatim palmatifida iiirinqu(» sparse pilosa, c*. 4 cm. 
diametro; loins obtuse trilobulatis ; petiole pul>esccnte 2-5 cm. longo. 
(aides pubeseentes erecti, usque 15 cm. longi, efolio'-i vel folio unico parvo 
pubesceute trifido pnediti. liracien spathulatie, 1*0-1 *5 cm. longfe, 2-3 mm. 
latie. Flores ampli violacei terminales solitarii \el bini. iSepala sericeo- 
pilosa ; poftticum orbiculare brevissime et late apiculatuin, c. 2 cm. diametro, 
calcari leviter decurvato, l*7-2’0 cm. longo, 2-4 cm. lato, obtuso; lateralia 
latissime ovata obtuse acuminata, c. 2 cm. longa, 1 *5-1*7 cm. lata, duo 
superiora duobus inferioribus aliquanto teneriora. Petala quatuor : duo 
superiora liuearia,c. 3*3 cm. longa, 3 mm. lata, basi attenuata ad extremitatein 
calcaris sopalini attingente, apiee leviter angustata, in«X‘qualiter bitida ; duo 
inferiora c. 1*6 cm. longa, uiiguiculata, nngne lineari c, 1 mm. lato cuspide 
parva laterali prope basin pnedito, lamina c. 4 mm, lata ungui {cquilonga, 
fere usque ad basin imequaliter bitida, barbata. ^Stamina o, tri^inhn tila- 
inentis 5-7 inm. longis, basin versus complanatis; antheris oblongis fuscis. 
Carpella tria, ad suturam pilosa ceteriun glabcrriina, 4-5 mm. longa, ovato- 
lauoeolata. Htj/li 2-3 mm, longi. 

S.E. Tibet : On alpine turf elopes, amongst dwarf Rhododendron etc, 
Tang La, 4200 m.. Sept. 20, 1924, F. Kingdon Ward 6193. 

This species occupies a somewhat intermediate position between 1?. 
and 1). tsarongense^ resembling the former in the long spur and the latter in 
the large flowers, while the leaves are intermediate between the two. The 
Tang La, where it is found growing, is about halfwjiy between Alpine 
Sikkim, where D, viscosum occurs, and the Doker La in Tsarong on the 
borders of China, where 1). tsarongense was collected by Dr. Handel- 
Mazzetti. 

Aoonitum GYMNANDRUM Maxim, in Bull. Acad. Petersb. xxiii, 308. 

Flowers violet. On stony slopes below the cliffs, and in pastures. Atsa, 
4200 m., Aug. 28, 1924. 6168. 

Aoonitum navioulare Slapf in Ann. Jloy. Bot. Gard. Calc, x, 2. 154. 

Flowers violet. Dwarf herb growing on alpine turf slopes. Temo La, 

420(M500 m., Sept. 14, 1924. 6185. 
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Aconitum sooNGAiacrM Stapf in Ann. Hoy. Bot. Gard. Calc, x, 2. 141, 
var. LASiooAUruM Marquand & Shaw var. nov. a typo difl'ert folds latius 
soctis carpellis noctariorumque ungiiibus pubescentibus. 

Flowers colourless or faintly tinged with violet. Plant of 2-3 m. growdng 
in cluinpa in open meadows. 

S.E. Tibet ; Nambu La, 3000-3(>00 m., Aug. 13, 1924, F. Kinydon Ward 

(mb. 

Aconitum tangense ilurquand & Shaw sp. n. aiSinis A, tatsienenn Fin. & 
Gagnep. et A. Franclietu Fin. & Gagnep. sed foliis palmatim bipinnatifidis 
sepalis intiis solum [mbescentibus casse angnstiore differt. 

llerba perennis erecta glabra c. 40 cm. alta. Folia omnia longe petiolata ; 
petiolo usque 11 cm. longo ; lamina palinadfida seginentis sex vel septein bi- 
pinnatifidis usque 6 cm. loiigis, lobulis ultimis mucronatis. Jn/lorescentia priino 
racemosa, dein panicul.ita. Flores violacei, pauciores. Pedunculus longi- 
usculus flcxuosus. BracteoUe singuloo pinnatifidse usque 2 cm.iongse, c. 1 cm. 
infra florem. Sepala extra glabra, intus sparse pubescentia, inargineinterdum 
ciliato ; anteriora elliptiea, c. 1‘0-1'3 cm. longa, 4-5 mm. lata, subobtusa ; 
lateralia suborbiciilaria, 1*0-1*5 cm. diametro ; cassis somi-ellipticu usque 
2*5 cm. longa, 5-8 mm. lata, basi atteniiata, apice acuminate subresimo, 
margine inferiore concaviusculo. Felala duo, glabra ; ungue gracili liinbum 
ineunte abrupte geniculatoj limbo oblongo obtuso einarginato; calcari 
circiuato incrassato. Stamina glabra; filamentis subulatis alatis interdura 
apicem versus oordato-truncatis, Carpclla quinque fusiformia glabra. 
Fr actus non visi. 

S.E. Tibet : On the open moorland amongst dwarf lihododendron. Tang 
La, 4200-4500 m., July 17, 1924, F, Kinydon Ward 5945. 

Aconitum volubile Pall, ex Koelle Spicil. 21, var. latisectum Regel in 
Radde Reis. Sud-Ostsib. i, 92. 

A twiner with glossy violet flowers. In thickets in the sul>-alpine region, 
Temo La, 3690-3900 m., Sept. 15, 1924. 6189, 

PiEoNiA J^ELAVAYi Fraiicli. ill Bull. Soc. bot. Fr. xxxiii, 382, var. LUTEA 
(Delav. ex Fruiich.) Finet & Gagiiepain FJor. As, Or. i, 221 (=sP. lutea 
Delavay). 

Flowers bright golden-yellow, slightly scented, though the scent is not 
very pleasant. On the open hillside where the ground is slightly damper 
than usual. Tsela Dzong, 2700-3000 m., May 22, 1924. 5691. 

Magnolia rostrata W. W. Sm. in Notes Roy. Bot. Gard. Edin. xii, 213. 
Tree of 12-15 m. with leaves 50 cm. long and 25 cm. wide* Cones 
10-12 cm. long. In the lower forest with Rhododendron^ Quercus^ Pinus, 
etc. Tsangpo Gorge at Gompo Ne, 1500-2100 m., Dec. 12, 1924. 6386. 
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BeRBERIS ? ARISTATA DC. Syst. ii, 8. 

Flowers golden yellow. Bush of 2-3 in. in thickets on the exposed flank 
of the gorge of the Tsaiig-po at Gjalu, July 10, 1924. 5962. 

Berbkris concinna Hook. fil. Bot. Mug. t. 4744. 

Dw^arf shrub, more or le^s prostrate with ascending branches, rising only 
about 15 cm. above the ground. Berries j)endent, single, scarlet and 
polished, very conspicuous in tlu' long grass in which the plant grows. 
Found on steej) sunny slopes wIhto the soil is verN j>oor in the Tsang-po 
Gorge, 2100 m., Nov. 29, 1924. G32G. 

Berberis Ppallkns Franch. PI. Delay. 36. (No fruits.) 

Flowers golden yellow in pendent racemes. Bush ol 30 cm. in thickets. 
Tsela l>zong, 3000 m., May 31, 1924. 5724. 

Berberis Silva-Taroucana ISchn. in Sargent PI. Wilson, i, 359. 

Flowers pale yellow. Bush ol‘ 2 m. in thickets by tbe river. Tumbatse, 
3400-3600 m., July 13, 1924. 5936. 

Berberis vjresitns Hook. fil. in Bot. Mag. t. 7116. 

Flov\ ers bright yellow', stems red. A large bush of 2-4 m. in height in 
tliickets or shaded slopes by .streams. Tsang-j)o Valley below Tsctang, 
3000-3400 in., April 29, 1924. 5632. 

Var.? 

A compact almost dwarf bush 50-120 cm. high. Flowers bright yellow, 
steins not red. Leaves j)rickly. In thickets and amongst rocks, growing 
with No. 5632, of which it is perhaj)> a scrub variety. Tsang-po Valley 
below Tsetang, 3000-3400 m., April 29, 1924. 5633. 

Berberis sp, n. ? (aff. B, inekofujerisi W. W. Sin.). 

Flowers [lale yellow, leaves a beautiful glaucous blue. Shrub of 2-3 m. 
growing on the shruh-clad slopes among Bhododendron in more or less open 
situations, Temo La, 3900-4200 m., June 13, 1924. 5773. 

Berberis (§ ]yallichian(r) ?rRiTiNOSA Franch. in Bull. Soc. bot. Fr. xxxiii, 
387, but no flowers or fruit with specimen. 

Scrub plant 30 cm. high growing in mas.ses around the marshes in lihodo^ 
dendron thickets and alder copse. Berries blue-black, pendent. Peinako 
chung, 2400-2700 m., Nov. 21, 1924. G308. 

Berberis sp. n. ? 

Flowers orange, solitary. A low-growing matted under-shrub rising 
only 15—20 cm. above the ground, on the open Idllside with dwarf lihodo^ 
dendron^ Junipenis^ Lonicera^ Potentilla fruticosa, etc. Nyima La, 4200- 
4500 m., June 20, 1924. 5811. 
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Berberis sp. {bidet, without flowers or fruit.) 

Small bushy undershrub up to 30 cm. high. Berries borne singly on 
])edicels 2*5 cm. long, dangling, bright coral-pink. On steep sonth-faoing 
slopes amongst scrub Rhododendron etc. Leaves scarlet in October. 
Doshong La and Pemako, 3000-3600., Oct. 20, 1924. 6233. 

Mahonia napaulensis DC. Syst. ii, 21. (=lf. acanthifolia G. Don.) 

Shrub, unbranched, 3-5 m. in height, in forest. Flowers bright yellow. 
Tsangpo Gorge at Gompo Ne, 1500-1800 m., Dec. 9, 1924. 6374. 

Corydalis chrybosph.era Marquand & Shaw sp. n. ex affinitate 
C. inner oniferev Maxim., f\ Boweri Hemsl. et C. Hendersoni Hemsl. sed a 
prioribus floribus majoribus bracteas foliosque multo superantibus, a postrema 
ovulis pancioribus c. 4 nec 10 inter alia differt. 

IJerha perennis glabra, pulvinum hemisplimricum densum vix 5 cm. altum 
eftbrmans e radice singulo rol)ustiore ortuni. Folia inferiora glaucesceotia 
longipetiolata ; petiolo usque 3*0 cm. longo, 1-2 mm. lato ; lamina ovata 
I cm. diametro biternatisccta, segnientis nltimis oblongo-ov/itis, 1-3 min. 
longis, c. 1 mm. latis, aristatis. Folia superiora et bractem glaucescentia 
anguste usque late spathulata apice laciniata, laciniis c. 5 mm. longis longe 
aristatis. Flores racemosi, raoomis numerosis brevibus condensatis folia 
bracteasque excedentibus, conspicui, ‘Majte lutescentes peialis apice nigris.'^ 
Pedunenlus 1-2 cm. longiis. Calp.v minutus, sepalis duobus subreniformibus, 
c. 0*5 mm. longis, 1 mm. latis, crenulato-dentatis luteis, Corolla usque 
1*5 cm. longa ; pctalo superiore lanceolato-naviculiforme dorso late alato, 
limbo subacute petalis lateralibus spathiilatis connato, calcari leviter curvato 
liiubo sublongiore ; j)etalo inferiore ovale c. 5 mm. longo margine valde 
incurvato. Fascieidi staminales basi dilatati subovati, c. 1*5 mm. laii. 
Appendix nectarifera calcaris dimidium ceqiians. Ovarium glabrum 
ovoideum ovula c. qiiatuor continens. Stylus basi acute recurvatus, c. 5uim. 
longus. Fructus non visi. 

S.E. Tibet : On slate screes and earth banks. Atsa, 4500-4800 in., 
Aug. 27, 1924, F. Kingdon Ward 6152. 

OoRYDALis FLACCIDA Hook. fil. & Thoms. FI. lud. i, 260. 

Flowers purple. On the gravel banks of streams under trees. Tumbatee, 
3600 m., July 10, 1924. 5928. 

OoRYDALis lupinoides Marquand & Shaw sp. n. affinis (7. juncece Wall* 
sed foliis caulinibus compositis petalo inferiore basi saccato inter alia differt. 

Herha perennis glabra. Radices fascicnlatse anguste fusiformei^ 1*5- 
2*5 cm. longse. Canles complures erecti, usque 23 cm. alti. Folia radicaUa 
nulla. Folia caulina infenora triternata, segnientis oblanceolatis subobjtuais, 
5-10 mm. longis, petiolo 5-8 mm. longo. Folia caulina superiora siny^ula 
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vel bina, remotissima triternata subsessilia basalibus consimilia sed minora. 
Infloreseentia elongata racemo^a torminalis, usque 10 cm. longa. Bractece 
iuptriom simplices ovatse, vix 5 mm. longa^ ; inferiores in folia transeuntes. 
Floret pallide violacei. Pedunculus c. 5 mm, longus. CahJ^v minutissimus, 
sepalis mox decidiiis. Corolla c. 12 mm. longa ; petalum superius dorso 
concavum peialis laieralibus spathulatis apice nigris connatum, limbo late 
lanceolate, c. 6 mm, longo, dorso alato ; calcari siibrecto lanceolate subacuto 
limbo lequilongo ; petalum inferius obovato-lanceolatum, ad apicem acutiim 
late carinatum. lascimli staminales attenuati vix 0*5 mm. lati. Ovarium 
fusiforme ; ovulis compluribns usque numerosis. Stylus apice resimus. 
Stigma insigniter quadrifidum. Fructus non visi. 

S.E. Tibet : In shady pastures and thickets. Tiiinbatse, 3600 m., July 4, 
1924, F. Kingdon Ward 5900. 

CoRYDALis MEIFOLIA Wall. Tent. FI. Nip. 52, t. 41, var. cornutior Mar 
quund & Shaw var, nov. aflSnis var. siklcimensi Train sed calcari laminam 
petali postici .sub<x»quante ditfert. 

Flowers dull yellow, leaves glaucous with a purplish tii/ge. On slate 
8cree.s. Atsa Pass, Tibet, 4800 in., Aug. 27, 1924, F, Kingdon Ward 
6163. 

(joRYDALis SCABEUITLA Maxim. FI. Tangiit. t. 24, figs. 1-1 1. 

Flowers pale yellow, tipped with black. On slate screes. Atsa Pass, 
4800-5100 m., Aug. 27, 1924. 6162. 

CoRYDALis Wardii Marquaiid & 8haw sp. n. ex affinitate C* Dvlawiyi 
Franch. sed floribus minoribus calcari multo breviore foliolis latioriinis minus 
attenuatis inter alia differ!. 

llerha poreunis glabra. Radices fusiformes fasciculuti, l’5-3*0 cm. longi. 
Caules singuli usi|ue quaterni erecti, usque 25 cm. alti, 2-3 mm. diametro, 
efoliosi fere usque ad infloresceiitiam. Folia radicalia perpauca (in hoc 
specimine unicum), petiolo 8-15 cm, longo, gracili, lamina biternata, seg- 
mentis ultimis oblanceolato-ellipticis acutis, 0*5-l*5 cm. longis. Folia 
caulina solum caulis florentis apicem versus edita baud plus quani 6 cm. ab 
inflorescentiu ; petiolo 1-2 cm. longo, basi applanato vaginante; lamina ei 
folii radicalis consimili, magis decomposita, segmentis usque 2*5 cm, longis. 
Inflorescentia solitaris terminalis breviter racemosa. Flores lutei. Fedtmcidi 
usque 7 mm. longi. Calyx niinutus; sepalis subreniformibus dentieulatis. 
Corolla 9-11 mm. longa; petala superiori dorso concavo, carina lata, limbo 
lanceolato-acuto, calcari recto lato obtuso limbi eirciter dimidium mquanie ; 
petalis inlerioribus obovatis oblongis obtnsis apice connatis, ‘‘apicibiis utro- 
porpureis*’; petalo inferiore oblongo-lineari apice carinato, dimidio apicali 
peQdulo. FateicuU staminales basin versus dilatati c. 1 mm. lati. Appendix 
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nectarifera duabus parfcibns caloaris soqnilonga. Ovarium obovoidenm ovulis 
numerosis. Stylus apice resinms. Fruetus non visi. 

S.E. Tibet : In open sheltered situations on the bush-clad mountain side, 
amongst rocks, etc. Doshong La, 3400-15600 m., June 18, 1924 [F, Kmgdon 
Ward), 5865. 

Arabidopsts HiMALAiOA (Edgew.) 0. E. Schulz in Engl. Pflanzenr. iv, 
105. 283. 

Flowers white, tinged mauve. In mud or gravel oE ditches. Tumbatse, 
3600 m., July 10, 1924. 5927. 

Draba ALPiNA Linn. Sp. PI. 612. 

Flowers brilliant egg-yellow. On screes and open alpine earth slopes. 
Rong-chu (east range), Tumbatse, 4500 m., Juno 18, 1924. 5803. 

Draba elata Hook, fib & Thoms, in Journ. Linn. Soc, v, 150. 

Flowers bright golden-yellow. Growing up amidst dwarf Rhododendron 
and other shrubs on grassy alpine slopes, abundant. Nyima La, 4200- 
4500 m., June 20, 1924. 5812. 

Draba involucrata W. W. Sm. in Notes Roy. Bot. Gard. Edin. xi, 206. 

Flowers bright yellow. Forming small clumps or cushions on the gneiss 
cliffs and boulder screes, ?Sang La, 4500-4800 m., July 8, 1924. 5915. 

Draba lasiophylla Royle Illnstr. Bot.^Himal. 71. 

In fruit on gm^iss cliffs at Atsa, 4200 m., Aug. 28, 1924. 6169. 

(loCHLEARiA SCAPIFLORA Hook. fib & Thoiiis. in Joum. Linn. Soc. v, 154. 

Petals white with bluish-green claws and voining. Rather unpleasantly 
scented. In alj)ine valleys by streams, deeply rooted in damp loamy soil. 
Rong-chii (oast range), Tumbatse, 4200-4500 m., tiune 18, 1924. 5804. 

Braya rosea Bunge Deb Sem. Hort. Dorp. 8. 

Flowers white. On earth and boulder screes, rock ledges, etc. Sang La, 
4500-4800 m., July 8, 1924. 5916. 

? Braya rosea Bunge Del. Sem. Hort. Dorp. 8, forma. (Identification 
uncertain in the absence of fruit.) 

Flowers white. On earth slopes amongst screes, growing with 6016. 
Nam La, 4500 m., July 26, 1924. 6017. 

? Braya sp. (Identification uncertain in the absence of fruit.) 

Flowers purple. On earth slopes amongst the screes. Nam La^ 4500 m., 
June 27, 1924. 6016. 
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Ibbridblla tibetica Maniuand & Shaw sp. n. ex iiffinitate /. Andersoni 
Hook fil. & Thoms, sed friictibus immuturis diiplo vel triplo brevioribiis 
cyinbifonnibus habitu robustiore diiFert. 

Herha pereiinis subca 3 Spito 8 a. Radices densm fibrosse. Caules steriles 
brevissimi. Folia oaulium stcrilium numerosa conferta suborbicularia 
petiolafca, lamina 4-6 mm. diametro, petiolo lamina lonjriore. Caides 
florentes complures, usque 15 cm. lon^i, erecti vcl adscendentes robust! 
teretes purpurascentes glabri. Folia niidina laxa alterna sessilia glabra 
ovata subcordata Integra vel obs^urissime dentata, 8-11 mm. longa, c. 5 mm. 
lata. Inflorescentia racemosa elongata terminalis, racemo secnndario 
interdum e folii supremi axilla oriente racemum primariiim excedente. 
Flores “ albi vel violascentes vel pallide violaceo-tincti.” Sepala ovata, 
apice obtuso, margine lato hyalino, basi subsaccata, c. 2 mm. longa, 1 mm. 
lata. Petala obovata unguiculata, 4-5 mm. longa, (*. W mm. lata, apice 
rotiindato v(d retuso. Stamina libera ; filamentis subauiuilongis robiistioribns 
filiformibus. Ovarinm ellipsoideum glabrum. Stt/lus brevis simplex. 
Frucius (immaturus) cymbitbrmis, 4-5 mm. longus, tetragoniis glaber stylo 
persistente. 

S.E. Tibet : From the al|)ine pastures, amongst dwarf Rhododendron and 
scrub, to the alpine turf. Nyirna La, 42t)<)-4r)00 m., June 21, 1924, ]\ 
Kingdon IFurd 5827. 

Viola Delavayi Franch. in Lull. Soe. bot. France, xxxiii, 41J. 

Flowers bright orange with a foAv dark guide lines in (ho centre. By 
streams and irrigation channels on grassy banks. Lusha. 2600 m.. May 19, 
1921. 5684. 

Viola dissecta Ledeb. FI. Hoss. i, 244. 

Flowers scentless, dark or pale. On open lawns, banks or stone walls, 
under bushes, etc., near villages and cultivation. Tsang-po valley below 
Tsetang, 3000-3400 m., April 29, 1924, 5630. 

Viola glaucescens Oudem. in Miq. Ann. Mus. Bot. Lugd. Bat. iii, 74. 
(= Viola distans Wall. var. acaulis Hook. til. & Thoms.) 

Flowers white, with fine purple lines and blotches. In Picea fore>t, 
Lusha, 10 miles east of Tsela Dzong on the north flank of the Himalaya, 
3000 m., May 18, 1924. 5677. 

Lychnis atsaensih Marquand sp. n. L, Wardii Marquand aflinis sed 
foliis obtusis stylis filamentisque longioribiis inter alia differt. 

Herha perennis. Caulis ad 15-18 cm. altus. Rami adscendentes pinres 
virides glanduloso-pubescentes ex caulis nodis radicalibus 5-7 cm. longis 
aptis. Folia basi congesta obovata-cuneata vel oblanceolata petiolata 
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3-5 cm. longa, 1-1*5 cm. lata, apice obtusa utrinque breviter pubescentia. 
Flores plerumque 2, termiiiales. Pedicelli 2-2*5 cm. longi glanduloso- 
pubescentes. Calt/x sub-cylindricus leviter inflatus c. 2 cm. longus ; 
0*8-1 cm. diam. in nervis coccineus et glanduloso-pubescens, inter nervis 
incolorus ; lobi 3-3*5 mm. longi, sinus acutus. Petala alba, intra violacea, 
glabra 3-nervis lamina irregularifcer lobata, 2-8quamata calycem excedentia ; 
squanue reniformes imbricatoe. Stamina c. 2*5 cm. longa, filamenta glaTbra 
nisi quod basi dense-pubescentia ; antherjc ovoidea? c. 1*5 mm. long». 
Styli 5, glabri 6-8 mm. longi. Fructus non visus. 

S.E. Tibet : 4200-4500 m,, Aug. 27, 1924. In barren stony soil in the 
dry gullies at Atsa, F. Kingdon Ward 6150. 

Lychnis namlaensis Marquand sp. ii. inter Wahlhergellas ex affinitate 
A. tristis Bunge sed calyce longiore foliis caulinis subsessilibus inter alia 
differt. 

Herha perennis. Caxdis erectus ad 32 cm. altus, dense glanduloso- 
pubescens, basi purpureus. Folia inferiora non visa, statu florente ut 
vitetur nulla. Folia canlina lanceolata acuta 3-7 cm. longa, sessilia, 
utrinque glandiiloso-puboseentia basi purpurea. Flores terminales, solitarii, 
primum erecti, deinde sub-pen duli. Pedicelli crassi glanduloso-pubescentes, 
c. 5 cm. longi. Calyx sub-cylindricus 2*5 cm. longus 1*0 cm. latus extra 
purpureo-striatus et glanduloso pilosus, intra albidus, dentibns trinngularibus 
subacutis leviter recurvatis, 3-4 min. longis. Corolla violacea hand dilatatu, 
petalis conspicue 3-nervis ; squamso 2, irregulariter lobulata'. Filamenta 
glabra. Styli 5. Fructus non visus. 

S.E. Tibet : Moraines, Nam La, eastern extremity of Himalaya, 4500 in,, 
July 27, 1924, F, Kingdon Ward 6024. 

The material of this plant is unfortunately very scanty, only one flower 
being nearly cxjiandod, the remainder in young bud. Although undoubtedly 
closely nllie 1 to the Siberian L. Bunge, that species is distinguished 
from the present plant by the sub*ovoid less glandular-pubescent calyx and 
stem-leaves gradually narrowed at the base. 

Lychnis rubricalyx Marquand sp. n. ex affinitate L. atsaemis Mar- 
quand sod floribus minoribus calyce ovoideo foliisquc insigniter differt. 

Herha perennis. Caules erecti purpureo-pubescentes 12-14 cm. alti. 
Caudcx irregulariter stoloniferus. Folia inferiora 2*5-3 cm. longa, spathu- 
lata, late-petiolata; lamina 0*7-1 cm. lata cum petiolo parce pilosa. Folia 
caulina pauca, elliptica subsessilia 1-2 cm, longa, pilosa. Bractece dense 
pilosse, vix 0*8 cm. ]onga3. Flores terminales, solitarii vel bini. Pedieellui 
supremus 2*5-3 cm. longus dense glanduloso-pubescens. Calyx leviter 
inflatns, basi sub-truncatus, coccineus, glandloso-pubescens, tubus 1-1*3 cm, 



COLLECTION FROM EASTERN HIMALAYA AND TIBET. 


165 


longus, 1 cm. latus, nervi 10 sub-inconspiciii, lobi 3-3*5 mm. longi, 4*5- 
5 mm. lati, ungiio ± Jeltoldeo. Petala purpurea caljcem longe excedentia, 
ungue 3-nervo sub ipso limbo irregulariter lobulato vel inciso lateraliter 
expanso. Sqxiamw distinctce vel +conflucntes. Filamenta basi toinentosa. 
Styli 5, 8-9 mm. longi. Fructus non visus. 

S.E. Tibet : On granite cliffs, Nambu, 3400-3600 m., Aug. 13, 1924, 
F, Kingdon Ward 6086. 

The margins of the lamina and sides of the petiole are fringed with 
multicellular hairs c. 2 mm. long ; upper and lower surface also sparsely 
clothed with hairs. 

Lychnis Wardu Marquand sp. n. ox affinitate L. nigrescentis Edgew. 
sed foliis latioribus et petalis 1-squamatis inter alia longe differt. 

Herha perennis. Caude.v nonnihil crassus. Caides ascendentes, 
numerosi, 10-12 cm. alti, supra dense glaiiduloso-pubescentes. Folia 
raulina subsessilia, ovato-lanceolata, acuta 2-3 cm. longa 1-1*5 cm. latii 
utrinquo pubescentia. Florea terminalcs solitarii vel iuterdum biiii. Pedi- 
cellus 1*5-2 cm. longus, dense glanduloso-piiboscens. Calyx 2-2*5 cm. 
longus, subovoidcMis, subinflatiis, purpureus, nervi 10 dense glanduloso- 
pubescentos, lobi lati obtusi 4-5 inm. longi, sinus ±acutiis. Petala pallido 
violacea, })ilobata, infra 3-nervia basi j)ubescentia mnlticellulari vosiita. 
Sqnaouv contluontes erosie finibriata' siib-triangulares potalo ie(juilatfo, lobi 
c. 2 mm. longi, sinus latus. Stamina 8-l(^ mm. longa ; filamenta snbiilata, 
supra glabra, infra {)ub(‘scentia ; anthene ovoidefe 1*2-1*4 mm. longjc. 
Siyli 5, f)rcvi>siini (vix 1*5 mm. longi). Fructas non visus. 

S.E. Tibet : On gravel screes on the Tra La. 4200 m., Aug. 2, 1924, F, 
Kingdon Ward 6041. 

Ceuasticm albinum Linn. Sp. PI, 438. 

Flowers white. In gravel in the dry open stream bed. Lusha, 3000 m.. 
May 18, 1924. 5678. 

Buachystemma CALVCiNi'M 1). Doii Prod. FI. Nep. 216. 

Petals white, sepals cream. In thickets, E. Bhutan, 26® 0^ N., 92® 0' E., 
1200 m., Feb. 22, 1925. 6450. 

Arenaria Delavayi Franch. in Bull. Soc. hot. France, xxxiii, 432, 

Flowers white. On earth screes and on steep grassy slopes in sheltered 
places. Nam La, 4200-4500 in., July 24, 1924. 5991. 

Arenaria qlanduligera Edgew. in Hook. fil. FI. Brit. Ind. i, 240. 

Flowers deep crimson. On gravel beds and on alpine turf slopes, where 
it forms small cushions. Pa*sum-kye La, 4500 m., Aug. 25, 1926. 6132. 

LINN. JOURN.— BOTANT, VOL. XhYlll . V 
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Arenaria melandryotdes Edgew. in Hook. HI. FI. Brit. Ind. i, 241. 

Flowers pinkisli pur[)le ; filiiments and style violet ; anthers purple. 
Stein and calyx dusky purple. On glacier moraines. Nam La, 4500- 
4800 m., July 24, 1924. 5983. 

Arenaria ramellata Williams in Journ. Linn. Soc. xxxviii, 399. 

Flowers dead white. On the grassy banks of streams, where it forms 
dense tufts. Pa-sum-kye La, 4500 m., Aug. 25, 1924. 6131. 

Arenaria Stracheti Edgew. in Hook. HI. FI. Brit. Ind. i, 240. 

Flowers snow-white, loaves very pale sea-green. On grassy ledges and 
slopes of gneiss cliffs. Nam La, 4200-4500 m., July 26, 1924. 6019. 

Myricaria Wardii Marquand sp. n. ex affinitate M. prostrattv Benth. & 
Hook. fil. sed altior floribus inuito minoribus sepalisque brevissimis insiffne 
diftert. 

Frutex 2 in. altos. Cortex griseo-brunneus. Rami recti. Folia lineari- 
lanceolata, sessilia (in .spocimine sicco, facile decidua) snb-incurva, c. 2 mm. 
longa. Racemi sub-laxi 3-5 cm. longi laterales vel terminales. BradetB 
purpurese lanceolatese acuminatse 3-4 mm. longaj. Flores parvi. PedicelU 
l’5-2 mm. longi. Sepala lanceolata acuta 1’5 mm. longa. Petala libera 
anguste-obovaia 4 mm. longa pallide purpurea. Stamina 10 monadelphia, 
5 longiora et 5 breviora, filamenta attenuata inaequaliter connata. Gpmmum 
2 5 min. longum ; stigmata 3, sessilia ; ovarium pyriforine, apice attenu- 
atum. Fmetus non visus. 

The leaves are sage-green with minute dots composed of crystals of salt 
exuded from pores on the lower surface. 

S.E. Tibet : Growing in the sand along the margins of pastures in the 
river-bed at T»ela Dzong, 2900 m.. May 28, 1924, F. Kingdon. Ward 
5708. 

GEHANiim roLYANTHES Bdgew. & Hook. fil. in FI. Brit. Ind. i, 431. 

Flowers purplish crimson. In boggy pastures. Doshong La, 3000- 
3400 in., June 28, 1926. 5864. 

Impatiens argcta Hook. fil. & Thoms, in Journ. Linn. Soc. iv, 137. 

Flowers {lale violet, orange inside the throat. In the lower forest, open 
situations, meadows, etc. Tra La, 3400-3600 m., July 31, 1924. 6035. 

Impatiens oristata Wall, in Roxb. FI. Ind. od. Carey, ii, 456. 

Flowers pale yellow. In ditches, in the sheltered lanes of the villages in 
the Tsang-po valley below Pe, 2700-3000 m., July 28? 1924, P. Kingdon 
Ward 6013. 
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Impatiens fragioolor Marquand & Shaw sp. n. a speciebus affinibus 
7. sulcata Wall., I. Thomsoui Hook. fil. and 7. tiliginosa Franch. ])r8ecipue 
labelli forma recedens. 

Planta glaberrima erecta, usque 60 cm. alta. Caulis simplex robustus 
tetragonus succiilentns stain vivo poliius. Folia inferne opposita snperne 
alterna poiiolata lanceolata rariiis ovato-lanceolata acuminata serrata basi 
cmieata, 3*5~6'0 cm. lonf»a, 1*5— 3*0 cm. lata; petiolo 0*5-3*0 cm. longo ; 
glandulis stipularibns conspicuis pulvinatis. PednncuU pauci (usque 5 vel 
7) ex axillis superioribus subcoiymbose dispositi folia eciquantes vel sub- 
excedenio.‘!« graciles 1-6-flori; pedicellis 5-17 mm. longis, apice incrassatis ; 
bracteis usque 6 mm. longis, lanceolatis aeuminatis. Flores expansi 20- 
25 mm.longi. Scpala duo perobliqiie ovata acuminato-cuspidata subcordata, 
6-7 mm. longa, 4 mm. lata. VeAllum cordato-ovatum apice latissimo 
obtuse vel reluso costa inconspicua ecalcarata. Ahv sessiles, usque 2 cm. 
longre : lobo basali rotundato mucronato basi constricto, 8 mm. longo, 5 mm. 
lato ; lobo distali c. 14 mm. longo, 5-6 mm. lato, marginibns {larallelis apice 
cuneafo obtuse. Lithellum infundibulare usque 27 mm. Ionium, calcari 
gracili \alde incurvato in limbum sensim amjdiato ; fauco ad.scendonte supra 
acuta. FUamenta 2-4 mm. longa, alata, infra antberas geniculata et 
dilatata ; antheris o})tusis. Omrium rectum acuminatum, 4-5 mm. longurn. 
Capsula recta a(‘umin«Mta, c. 20 mm. longa, 3 mm. lata. 

S.E. Tibet : In shaded j)astures by the river. Tiimbatse, 3600 m., 
July 10, 1924, F. Kimfdon 5924. 

Flowers crushed-strawberry -and-cream colour'” (/\ A". IF.). 

Imbatiens nyimana Marquand k Shaw sp. n. ex affinitate 7. o.vyanthera' 
Hook. fil. ])ubescentia foliis crenalis inflorescentia pluriflora alarum deinque 
forma inter alia difl'ert. 

Caulis simplex gracilior, 2-4 dm. altus, glaber intornodiis supremis 
brevissiinis cxceptis. Folia 2*0-5*5 cm. longa, alterna brevitor petiolata, 
supremis sulJses^ilibus vel sessilibus, membranacea ovata vel interdum ovato- 
lanceolata acuminata grossius crenata omni erenatione margine anticali propc 
ipsum sinum cuspidem minutam gerente, utraque pagina sparse et breviter 
hispida, basi in petiolum 3-7 mm. longurn angustata. I^dunculi 2-5- 
(rarius l-)tlori foliis breviores graciles supremis tenuiter pui)escentibus ; 
pedicellis 1*0-1 *2 cm. longis supra basin bracteatis ; bracteis ovato-lanceo- 
latis acuminatis 3-5 mm. longis. Flores expansi 2*2-2*8 cm. longi, albi 
vel ochroleuci, intra fauoem flavi, brunnco-maculati.” Sepala duo ovata vel 
subeymbiformia cuspidata, 5 mm. longa, 3 mm. lata. Vexillum orbiculare, 
8 mm. diametro, costa vix carinata sed in cuspidem brevem apicalem 
recurvatam ))roducta. Alw sessiles, 17-20 mm. longje^ lobo basali rotundato 
vel vix angulato inUgro baud cuspidate ; lobo distali submajore oblique 

p2 
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acuininato marline adversus siniim inter lobos incrassato. Lahellum sub- 
saccatim infundibiilaro; limbo 15-18 mm. longo in calcar breve 5-7 mm. 
longum obtusum valdo incurvatnm abruptiuscule angustato. Filamenta 
alata, ala altero latere sub anthora in cuspidem obtusam dilatata. Antherw 
cordatjB obtusae. Ovarium fusiforme acuminatum. Capsula (vix matura) 
linearis. 

S.E. Tibet : On the banks of streams and in the forest in damp ground, 
shaded ; abundant. Chu-nyima, 3000 m., Aug. 9, 1924, F, Kingdon Ward 
6067. 

Zanthoxylum OXYPIIYLLUM Edgew. in Trans. Linn. Soc. xx, 4:2, forma. 

Hook-climber growing many feet in length in the forest. Fruit a 3- 
locular capsule with two polished black seeds in each loculus. Abundant in 
the Tsang-po Gorge, 2400 m., Nov. 23, 1924. 6312. 

Ilex aquifolium L. Sp. PI. 125, ? var. Oaspia Loes. 

In mixed forest. Tong-kyuk, 2700 m., Aug. 10, 1924. 6070. Capt. 
F. K. Ward notes saw a few trees crowded with scarlet berries but it 
does not appear to seed frecdy. Distributed through the gorge.’’ Tsauf^- 
po Gorge, 2400-2700 m., Nov. 20, 1924. 6298. No berries with the dried 
specimen. 

Ilex Pernyi Franch. PI. David, i, 69. 

Berries scarlet. Forming compact cushions on ledges of gneiss cliffs. 
Doshong La (Pemako), 3400-3600 m,, Oct, 22, 1924. 6240. 

Euonymus rongchuensis Marquand & Shaw sp. n. ex aflinitate E.por- 
phyreoi Loesenor sed fIorii)Us pentameris fere triplo majoribus prsecipue 
differt. 

Fratex gracilis, 2-3 m. altus, apice nutans vel subpendulus. Rami sub- 
teretes tenuiter quadrisulcati glabri. Folia pier unique opposita raro alterna 
membranacea lanceolata vel oblongo-lanceolata acuminata, 3*5-5%5 cm. 
longa, 1-2 cm. lata, inargine tonuissime et regulariter cronulato-serrato ; 
petiolo c. 3 mm. longo. fnjtorescentia perpauciflora. Pedunculi per paria 
bina op:)osita sub ipso pari foliorum decus.satim orientes, graciles, usque 
4*5 cm. longi. Pedicelli duo vel tres, umbellati, 5-10 mm, longi, Flores 
pentameri, c. 1*4 cm. diarnetro, atro-rubentes. Sepala late rotundata, c. 
P5 mm. longa, reticulate venosa, Petala obovata cuneata, 5-6 mm. longa, 
3*0-3*5 mm. lata. Discus 5-lobata, c. 2 mm. diarnetro. Staminum anther«e 
in foveolis disci sessiles. Ovarium minutura, Fructus non visi. 

S.E. Tibet : In Picea forest, forming part of the scanty undergrowth 
with species of Lonicera and Deutzia on heavily moss-clad slopes. Rongchii, 
Tumbatse, 3900 m., June 16, 1924, F. Kingdon Ward 5791 (type). 
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FJowers dull red, over. Small tree of 5-6 ni. in mixed Ficea-Ehododen- 
dron forest, where bamboos grow, 3600 m., July 10, 1924, F. Kingdon 
Ward 5951. 

Euonymus taliensis Loes. in Notes Hoy. Hot. Gard. Edin. viii, 3. 

ITlowers cream, tinged red on the outside. Growing on steep rocky 
slopes, amongst scrub Ehvdodendron. Doshong La, 3400-3600 m., June 29, 
1924. 5073. 

Eitonymcs verrccosoides Loes. in Engl. Jahrl). xxx, 462. 

In fruit. In thickets by the river, gorge of the Tsang-po, Gyala, 2700 m., 
July 20, 1924. 5964. 

Gelastrus lIooKEKi Plain in Journ. As. Soc. 13eng. Ixxiii, 197. 

Fruits orange, seeds scarlet. Jn thickets and forest on the ridge above 
Gompo Ne, Tsang ]»o Gorge, 1000 m., Dec. 17, 1924. 6356. 

Khamncs LErroi’HYLLUs ('. K. Schneider in Notizbl, Bot. Gart. Berlin, 
1900, 77. , 

Bush 5-10 ft. (l'5-3 0 in.) high and nearly as much tiirongh. Flowers 
yellowish green. On rocky gianite boulder slopes and cliffs with 
etc. Chake, Tsang-po Valley belov\ Nang Dzong, 3000-3400 in.. May 4, 
1924. 5647. 

Tetrasticma sERUl LATi'M ( Uoxb.) Plaucli. in DO. Mon. Phan, v, 2, 432, 
var. SVBOBTEOTUM Kur/ (sub ^'itis serrulata) in Journ. As. Soc. Beng. xliv, 
173. 

In fruit. Berries black. Thickets by the river, Tsang-po Valley, 21o0- 
2400 m., Nov. 20, 1924. 6319. 

Acer caudatcm Wall. Plant. As. Bar. ii, 4, var. ukcrinduense 
(Trautv, & Moy.) Hehd. in Sarg. Trees and Shrubs, i, 164, t. Ixxxii. 
Doshong La, 3000-3600 111 ., June 23, 1924, and in fruit in the forests of 
the Nyima La, July 1, 1924. 5832. 

Acer stack yorhyllum Hiern in Hook. fil. FI. Brit. Ind. i, 694. 

Tree of 10 m. in fruit. In mixed forest above the river ; gorge of tlie 
Tsang-po, near Gyala, 2700-3000 m., July 19, 1924. 5956. 

Dobinba vulgaris Buch.-Ham. ex D. Don Prod. FI. Nep. 249. 

On granite rocks, in shady thickets by the river. Tsang-po Gorge, Gompo 
Ne, 1500 m., Dec. 7, 1924. 6357. 

PiPTANTHUS BOMBYCINUS Marquand sp. n. F. tomeutoso Franch. afiinis sed 
leguminibus iinniaturis longe albo-pilosis et floribus inajoribus differt. 
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Fruiex usque 2-3 in. altus. Rami priino pubescentes deinde glabri^ 
+ teretes. Folia trifoliata; petiolo 6-8 mm. longo ; foliolis lanceolatis 
acuminatis 4-5 cm. longis, 1*5 cm. latis, pagina superiore pilis gracilibus 
adpressis sparse vestita ; stipulis acutis, 6-7 mm. longis, externe dense 
villosis. Infloresceiitia tomentosa, internodiis usque 1 cm. (et ultra) longis 
sursum increscentibus. Bractece late ovatse, 6-9 mm. longae, apice subacuto 
usque rotundato. Pedicellis 1*5-2 cm. longis. Calyx 12—15 mm. longus, 
usque medium quadrifidus ; lobis acutis extra villosis iiitus piibescentibus, 
inferiore reflexo, superiore apice bifido (e sepalis duobus coalitis constante). 
Corolla Isete flava ; vexillo orbiculari omcirginaio, 2 cm. diametro, basi in 
unguem angustum c. 4 inm. loiiguin 0*5-l*0 mm. latum contracta ; alis 
18 mm. longis, 8 mm. latis, auriculatis, in unguem 5 mm. longuin angustatis; 
Carina 22 mm. longa, auriculis longis. Legamina juniora dense villosa, 
inatura non visa. 

S.E. Tibet : In thickets by streams in the TsaiJg-po Valley east of Nang 
Dzong, 3000-340 J m., May 6, 1924, jP. Kingdon Ward 5652 (tyjie). 

This plant differs from all the species of the genus hitherto described in 
the adpressed hairs being sparsely scattered on the upper surface and 
densely villose ou the lower surface of the leaf. The flowers are markedly 
larger than those of 1\ tomentosus Franch. From nepalensis Don it 
is easily distinguished by the leaves. The species was collected before by 
the Tibet Frontier Commission in 1904, E, IL Walsh 56. 

Indigofera PSEITDOTINCTORIA Matsuui. ill Bot. Mag. Tokyo, xvi, 62. 

Flowers light crimson. Shrub of 2-3 m. in thickets with Ceratostigma^ 
Desmodium^ etc. Gorge of the Tsang-po, near Gyala, 2700 m., July 21, 
1924. 5967. 

Cakagana crassispina Marquand sp. n. C, bicolori Kom. and C. Fran^ 
chetiamv Kom. aftinis sed a priore tubo calycis multo longiore floribusque 
majoribus, ab altera spinis crassioribus alis 1-auriculatis differt. 

Frutex solidus, 60-120 m. altus. Rami recti, primum pubescentes. 
Jnternodia c. 1 cm. longa. Stipulcr late ovatse apice spina 4-5 mm. longa 
prseditoe. Spince petiolares robusta3, 2*5-3 cm. longse, basi 2 mm. diametro. 
Folia c. 2 cm. longa, plerumque 5-juga. Foliola obovata-lanceolata 
acuminata 7-8 mm. longa, })agina superiore glabrescente pagina inferiore 
pubescente. Calyx subsaccatus villosus ; tubo 1 cm. longo, 4-5 mm. lato ; 
dentibus acutis 3-4 mm. longis. Vexillum plus miuusve ochraceum vel 
fusco-aurantiacum,^' c. 2 cm. longum, lamina suborbiculari basi in unguem 
attenuata. Alw Isete flavse,” lamina c. 12 mm. longa, 4 mm. lata, basi 1- 
auriculata, auricula curvata unguem linearem c. 6 mm. longum subex- 
cedente. Carina Isete flava laminae basi late auriculata. Tubus staminalis 
glaber. Ovarium cum styli parte inferiore dense villosum. Fructus non visus. 
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S.E. Tibet : Forming much of the thorn scrub on the exposed flank of 
the hill at Tsela Dzong, 2900-3200 m. Just coining into flower, May 29, 
1924, F. Kingdon Ward 5710. 

The petiolar spines of this plant although shorter than those of C. Fran* 
chetiana are nearly twice their diameter and the internodes only about 
half the length of those in that species ; the flowers are also quite 
distinct in the wing-petals of the present species having a single long 
auricle whereas in C. Franchetiana there is a second shorter auricle on 
the other side of the basal claw. 

Caragana jubata Foil*. Encyc. Su])pl. ii, 89. 

Low-growing bush, with Uhododendron lacleum and Potentilla fruticosa 
on the sunny side of the lake, on gravel and gneiss slopes. Nam La, 
4200 m., Nov. 0, 1924. 6207. 

(Caragana tibetica Kom. in Act. Hort. Petroj). xxix, 286, forma. 

Flowers bright yellow like gorse, rather darker. Forms low spreading 
bushes 60-120 cm. high with \ery much the habit of gorse.^ In sand on 
steep rocky slopes above the Tsang-po, gro^^ing with olher thorn scrub 
20 miles east of Tsotang, Tibet, 3500 m., April 24, .1924. 5t)20. 

Gueldenstaedtia HiMALAiCA Baker in Hook. lil. FI. Brit. Ind. ii, 117. 

Flowers violet. Growing in the drier pastures. Bong-chu, Tumbatse, 
3600-3900 m., June 17, 1924. 5797. 

Astragalus lessertioides Henth. ex Bunge Astrag. i, 24. 

Nam La, Tibet, 4200-4500 m., July 24, 1924. With 5982. 

Astragalus tatsienensis Bur. & Franch. in Morot Journ. de Bot. v, 23. 

Flowers bright canary-yellow. On slate screes and on steep grassy 
slopes. Atsa Pass, 4800-5100 m., Aug. 27, 1924. 6159. 

Astragalus tribulifolius Benth. ex Bunge Astrug. ii, 2, var. pauci- 
FLORUS Marquand & Shaw var. nov. a typo differt iuflorescentibus 1-3- 
floris foliolis brevioribus subtruncatis. 

Flowers purple with daiker guide lines and a small white area at the 
base of the standard. On dry open scrub-clad and rocky slopes, deeply 
rooted in sandy or gravelly soil. Tsela Dzong, Tibet, 2700-3000 in., 
May 22, 1924, F. Kingdon Ward 5692. 

Astragalus tcmbatsioa Marquand & Shaw sp. n. subgeneris Phacce 
seotionis Cenantri {Nigricantium N. D. Simpson), A. ftoiido Benth. ex 
Bge. peraffinis, s d calycis dentibus duplo brevioribus sinubus latis sejunctis, 
foliolis usque quadruple latioribus satis differt. 
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Herha siiffrntescens perennis. Caules adscendentes, usque 2-3 ft. 
[0-6-0-9 m.] alti (teste F. K. W.) ; parte inferiore non lecta ; parte 
superiore 2-3 mm* diametro, striata, cum petioHs podunculisque toniiissime 
subnigro-pubescente, parce ramosa. Folia usque 10 cm. longa, 7-9-juga ; 
foliolis elliptico*oblongis usque 2 cm. longis, 0*9 cm, latis, apice obtuso 
truncato vel retuso, pagiiia superiore glaberrima viridi, pagina inferiore 
pilis brevibus albidis adpressis densiuscule vestita. liacemi patentes, pedun- 
culis usque 8 cm. longis suffultis ; floribus quindecim usque triginta plus 
minusve secundi laxiusculi. Pedicelli dense subnigro-pubescentes erecti 
basi articulati, c. 2 mm. longi. Calyx subcylindraceus, tenuiter snbnigro- 
pubescens, 2-3 mm. diametro, tubo c. 5 mm. longo, dentibus triangulari- 
acutis; vix 1 mm. longis, sinubus latioribus obtusis sejunctis Corolla 

oclirnceo*lactea, nonnunqnam surde rubro-suffnsa.^’ Vexillinn oblongum 
retusura, 1*2-1*3 cm. longum, 0*5 cm. latum. Ahr c. 1*2 cm. longa? ; ungue 
gracili limbo sublongiore ; limbo auriculato, c. 2 mm. lato. Carina 
c. 1*2 cm. longa, unguioulatu bi-auriculata. Stamina diadelplia, c. 1*8 cm. 
longa, apice resima. Omrixim stipitatum anguste fusiforme glabrum ; stylo 
simplioi curvalo gracili. Ovnla pauca (c. quatuor). Fructxis non visi. 

S.E. Tibet : Forming massive plants in the meadow which lines culti- 
vated fields. Tumbatse, 3400 m., Aug. 5, 1924, F.Kingdon Ward 6057. 

Astragalus vunnanensis Francb. PI. Delay. 162. 

Flowers dull yellow, turning dusky purple gradually as they age. On 
grassy scrub-clad alpine slopes. Naiu La, 4200-4500 m., July 24, 1924. 
5982. 

OxYTROPis LArrONiCA Gaud. FI. Helvet. iv, 543, var. xanthantha Baker 
in Hook. fil. Flor. Brit. Ind. ii, 137. 

Flowers pale sulphur-yellow. In gravel by the river. Druk-la Gompa, 
3600 m., Aug. 23, 1924. 6119. 

OxYTROPis YUNNANBNSis Franch. PI. Delav. i, 163. 

Flowers violet. In open pastures and on turf slopes. Nam La, 4200 in., 
July 23, 1924. 5980. Flowers violet. On grassy alpine slopes, facing 
south. Atsa Pass, 4200-4500 m., Aug. 27, 1924. 6156. 

Desmodium TiLiiEFOLiUM G. Don Gen. Syst. ii, 297, var. genuinum 
Schindler in Fedde liepert., xxii, 265 

Nyinia La, Tibet, 4200-4500 m., June 21, 1924. 5825. 

ViciA SATivA Linn. Sp. PI. 736. 

0 

Flowers purple. In pastures in the valley bottom. Tsela Dzong, 
2800 m., May 28, 1924. 5709. 
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Apios macrantha Oliver in Hook. Icon. PI. xx, t. 194t). 

Twiner, with creiirn flowers, tipped with violet. In thickels on the open 
flanks of the valley. Gorge of the Tsang-po, 2400-3000 in., July 19, 1924. 
5961. 

(Jajanus indicus Spreng. Syst. iii, 24«. 

E. Bhutan : 26° 30' B., 91° 30' N., 1500 m., Fch. 19, 1923. 6429.^ 

80PHORA MourckOftiana Benth. ex Bak<‘r in Hook. til. FI. Brit, Ind, 
ii, 249. 

Flowers deep violet, the lower half of the “ standarcr’ cream. Forming 
a thin scrub covering gravel chutes, sand-dunes and dry rocky slopes in the 
river-bed. Tsang-po Valley, below Tsetang, 3000-3600 m., April 30, 1924. 
5637. 

First seen at Gyantsc, 4200 m. Extends all down the Tsang-po Valley 
from Tsetang to below Tsela Dzong, where it was just beginning to flower at 
the (Mid of May. On May 24 there were still many seeds lying about under 
the bushes not yet beginning to germinate. 

Albizzia sp.? atf, A. Julibrissln Durazz. {Indet, without flowers.) 

In fruit. Tree of 10-12 m. branclu^d towards the summit, branches 
spreading out more or less fanwise. In ratiier open situations in the forest 
fringing the river bank. Tsang-po Gorge at Gompo Ne, 1400 m., Dec. 10, 
1924. 6380. 

Prunus cf, P. cinerascens Franch. in Nouv. Arehiv. Mus. Paris, sfu’. 2, 
viii, 216, <? descr. 

Single wild cherry. Flowers white. Small tree of 6-12 m. abundant in 
thickets by the river. Bloom passing over. Hong-chu, Tumbatse, June 19, 
1924. 5806. 

Prunus fruticosa Pallas FI. Boss, i, 19. 

Flowers white, without scent. Shrub or small tree in villages along the 
valley. Tsela Dzong, 2900 m,, May 15, 1924. 5676. 

This is a most interesting extension in the range of this species which is 
distributed through Europe and parts of Siberia. 

Prunus latidbntata Koehne in Sargent PL Wilson., i, 217. 

Flowers white, without scent. Small tree of 10 ni. in shaded ravines and 
sheltered valleys where forest grows. Tsela Dzong, 3000-3400 m., May 16, 
1924. 5690. 
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Pkunus rufa Steiul. Norn. ed. 2, ii, 402. 

Flowers pink. In the alpine region with scrub Rhododendron and 
descending to the beginning of the forest region where it grows with 
birch, willow, maple, etc. Doshong La, 3400-3600 m., June 29, 1924. 
5871. 

PiUNSEPiA UTiLis Rojle lllustr. Bot. Hirnal. 206. 

In thickets along the cliffs by the river. Tsang-po Gorge, 2100-2400 m,, 
Nov. 28, 1924. 6320. 

Spirj:a BELLA Sims Bot. Mag. t. 2426. 

Flowers white, smelling like Meadow-sweet, Small lax shrub with diffuse 
wiry stems in thickets by streams and on the sheltered wooded flank of the 
hill. Tsela Dzong, 3000 m., May 31, 1924. 5721. 

Rubus oalophyllus C. B. Clarke in Journ. Linn. Soc. xxv, 19, t. 7. 

Fruits orange, tasteless. On steep rocky slopes in thickets and forming a 
thick bush in the Tsang-po Gorge at an altitude of 2100 m., Nov. 28, 1924. 
6321. 

Potbntilla ambigca Cambess. in Jactjuem. Voy. Bot. 51, t. 52. 

Flowers bright lemon-yellow^ Forms continuous carpets over piles of 
stones etc. Tumbatse, 3400 m., Aug. 5, 1924. 6051. 

PoTENTiLLA EKIOCARPA Wall, ex Lehm. Nov. Stirp. Pug. iii, 35, var, 
DISSECTA Marquand & Shaw var. nov. a typo distincta habitu humiliore 
caespitoso, foliis sericeo-pubescentibus sublaciniatim angustisectis segmentis 
elliptico- vol lineari-lanceolatis. 

S.E. Tibet : Flowers golden yellow. Forms big cushions on the gneiss 
cliffs and on the screes. Nam La, 4200-4500 m., July 27, 1924, F. King- 
don Ward 6011. ^ 

In Herb. Kew., Hooker ^ alt. 14,000 ft., and Rthu Rhomoo 5276, both 
from Sikkim, as well as Forrest 14,440 from Yunnan, all belong to this 
variety. 

PoTENTiLLA BUXANTHA W. E. Evaus MS. 8p. n. to be published soon in 
Notes Roy. Bot. Gard. Edin. 

Flowers bright yellow. Forming much of the flower carpet on open 
sunny alpine turf slopes. Temo La, 4000-4200 m., Oct. 4, 1924. 6217. 

POTENTILLA FRUTicosA Linn. Sp. PI. 495. 

Flowers bright orange, just opening. On the sheltered flank of the 
mountain. Tsela Dzong, 3400 m., May 29, 1924. 5712. 
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Var. GRANDiFLORA iMarqiiand var. nov. a typo differt floribus majoribus 
petalis ad 18 mm. lougis 16 inin. laiis. 

S.E. Tibet : Flowers very large, golden orange. A low.growing scrub 
plant, not rising above 2 feet [GO cm.], associated with dwarf Rhododendron 
on alpine moorland. Temo La, 4200-4500 m., June 13, 1024, F. Kingdon 
Ward 5774. 

PoTBNTILLA MIOROPIIYLLA D. Don Prod. FI. Nep, 231. 

Flowers golden yellow. CJusbion plant. On rocks and alpine iurf slopes, 
on stony ground. Nyima La, 4500-5200 in., June 21, 1924. 5826. ‘‘The 
roots are spirally twisted round each other, forming a main iaj) root.^’ 

POTENTILLA MONANTHES Lilldl. OX Leliin. Nov. Stir]). Pug. iii, 33, 
var. HiBTHORPioiDES Hook. fil. FI. Brit. Ind. ii, 358. 

Flowers bright yellow. Growing in colonies, forming mats (often with 
Ueniiphraipna heierophyllum ) under the bushes ; or scattered over alpine 
pastures. Kongbo Peri, 4000-4500 m., May 26, 1924. 5704. 

Spencera PARVIPLUUA Stapf in Bot. Mag. sub t. 9007. 

Flowers bright yellow. In open well-drained meadows and around 
cultivated fields. Pasum Lake and Pasum La, 3O0O-3G00 m., Aug. 17, 
1924. 6103. 

Bosa Moyksii Hemsl. & Wils. in Kew Bull. 1906, 159. 

Doshong La, 2700-3000 m., and common on both sides of theTsang-po, 
2700-3400 in., June 23, 1924. 5834. 

Rosa sericea Lindl. Hos. Monog. 105, t. 12, var. (without fruit). 

Medium-sized compact bush 1*5-3 m. high. Flowers pale crtam, 
fragrant. Tsang-po Valley, below Tsetang, 3000-3400 ni., April 29, 1924. 
5631. 

Rosa Sweginzowii Koehue in Fedde Hep. viii, 22, var. inermis Mar- 
qiiand <& Shaw var. nov. aculeis caulinilius petiolaribusque minimis vel 
perpaucis, receptaculis pedicellisque aculei.^ oinnino carentibus a typo 
distincta. 

S.E. Tibet ; In fruit. Bush of 6 ft. (2 m.) in hedges and thickets. Pasum 
Lake, 3000-3300 m., Aug. 17, 1924. lu flower. Flowers white. Foliage 
scented. Fruits scarlet, smooth. Near Druk-la Gompa, 3300 m,, Aug, 23,. 
1924. Widely distributed on both sides of the Tsang-po, F. Kingdon 
Ward 6101 (type). 

Western Sze-chtjan: Sungpunting, 3000 m., Aug. 1910, E, IL Wilson 
(Am. Arb. Exp.), 4028. Ibid., Oct. 1910, E. H. Wilson 4028*. 
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Rosa sp, {Indet. without flowers.) 

Scrambling 6-10 m. up trees in the rain- forest of the Tsang-po Gorge, 
below Pemako-chung, 2400 in., Nov. 23, 1924. 6309. 

PSouBUS Rehdbriana Koehne in Sargent PI. Wilson, i, 464, mr. ? (but 
without flowers or fruit). 

In the forest a small tree up to 10 m., but dwarfed in the Alpine region. 
Doshong La, 3400-3600 m., Oct. 17, 1924. 6230. 

Malus sp. n. ? aff. ii. spectabilis Borkh. (Material insufficient for 
liagnosis in the absence of fruit.) 

Flowers white flashed pink. Fragrant. (Hiltivated in the villages of the 
Tsang-po Valley, east of Tsetang, 3000-3400 m., April 30, 1924. 5638. 

OOTONEASTER MULTIFLORA Buiigo ill Ledeb. FI. Alt. ii, 220. 

Flowers white. In the thickets and woods on the sheltered flank of the 
hill. Tsela Dzong, 3000 m., May 31, 1924. 5722. 

Saxifraga atrata Engl, in Bull. Acad. Pctersb. xxix, 117. 

Petals white, ovary and stamens dull red. In ojien situations, amongst 
scrub Rhododendron etc. Nyima La, 3900-4200 m., Juno 22, 1924. 5824. 

Saxifraga bekgenioiues Marquand sp. n. e.x affinitate S, visciduhr Hook, 
fil. & Thoms, et S, Lijchiitidis Hook. fil. & Thoms, sed ab utraque specie 
floribus purpureis inter alias notas insigniter diflferens. 

Caules caespitosi, 8-12 cm. alti, siinplices, tomento laxo ferrugineo vestiti. 
Folia radicalia elliptica longipetiolata ; lamina ferrugineo-tomentosa, 1- 
2 cm. longa, 5-8 mni. lata, apice obtuso; petiolo etiain tomentoso laininam 
sequante, vix 1 mm. lato. Folia caulina 3-4 ovata-lanceolata sessilia 
caulis apicem versus decrescentia, 8-15 mm. longa, 3-5 mm. lata, sparse 
ferrugineo-tomentosa. Flores terrainales solitarii penduli vel subcernui. 
Pedunciilus crassiusculus sub ipsum florom dense tomentosus. Sepala ovata 
baud reflcxa, 5-6*5 mm. longa, 4-5 mm. lata, superficie glabrescente 
margirie breviter ciliato. Petala purpurea obovato-oblanceolata unguiculata 
1*2-1‘5 cm. longa, 4-5 mm. lata, 5-7-nervia, apice rotundata. Stamina 
petalis dimidio breviora ; filamentis subulatis glabris, antberis globosis 
G. 0*8 mm. diametro. Ovarium glabrum ovoideurn. Styli breves. Stigmata 
capitata. 

S.E. Tibet : Amongst boulders and on cliffs on the exposed side of the 
mountain. Sang La, 4500-4800 in., July 8, 1924, F. Kingdon Ward 
5912. Also noted on the Nam La, 4200 m., July 23, 1924. 
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Saxigraga Cavbana W. W. Sm. in Rec. Bot. Surv. Ind. iv, 193. 

Flowers golden yellow with orange spots. Cushion-plant of the gneiss 
dirts. Nam La, 4500 in., July 20, 1924. 0013. 

Saxifraga Diarensia II. Sin. in Act. Hort. Golhob. i, 10. 

Flowers pale sulphur-yellow with gamboge spots. In clumps on damp 
inos.s-clad slopes near water, facing north. Sung La (Temo La), 4500 in., 
Oct. 2, 1924. 6214. 

Saxifraga flagellaris Willd. ex Sternb. Rev. Saxifr. 25, t. 0. 

A form with aristate cauline and basal loaves otherwise agreeing with 
var. eufiagellans Engl. & Innscdu Flowers bright yellow. Scattered plants 
on grassy slopes, amongst cliftV^ and screes on the Nam La, 4500 m., 
July 20, 1924. 0018. 

Saxifraga (tA(jeana W. W. Sm. in Rec. Bot. Surv. Ind. iv, 205. 

Petils white tinged pink, anthers orange. On steep moss-clad slop<^s in 
Abies forest. Nyima La, 3000-3900 m., July 1, 1924. 58^9. 

Saxifraga gyalana Marquand & Shaw sp. n. ex affinitato S. Vibnoriniamf 
Engl. & Irmsch. sed foliis linearibiis obtusis sepalis haiul n flexis satis dispar. 

Plarifa ciespitosa. (\iiilis erectus superne ramosus, 9-10 cm. altus, pilis 
glanduliforis brevibiis ubique densiuscule V(*stitus. Folia basaliu numerosa 
conferta rosulata linearia obtusa, 5-7 mm. longa, c. 1 mm. lata, margine 
fimbriato. Folia caulitui sparsa sessilia liuoari-oblanceolata, 4-0 mm. longa, 
c. 1 mm. lata, apico obtuso, margine pilis gland uliferis obsito. Injloresveniia. 
subcurymbosa 0-9-floru ; bracteis minutis ovatis ; pedunculi^ gracilil)us dense 
glanduloso-pilosis. ISepala hand reflexa glabra, )>ricter inarginein serie 
unica pilorum brevium glandulosorum obsitum, ovata obtusa c. 1'5 mm. 
longa. Fetala aureo-flava imniaculata oblaiiceolato-ovata subacuta consj)icue 
trinervia brevirer unguiculuta, 5-6 mm. lata. Filamenta dimidium petalorum 
superantia, subulata ; antheris minutis globosis cadiicis. Ovarium ovoideurn 
0 . 2 5 mm. longum in stylos glabros fere 1 mm. longos attenuatum. 
mata globosa. Frnctus non visi. 

S.E. Tibet; On gneiss cliffs and rocks on the sbeltereJ side of the river 
at Gy ala, gorge of the Tsang-po, 2700 m., July 20, 1924, Kingdon 
Ifard 5963. 

Saxifraga heterotrioua Marquand & Shaw sp. n. affinis *S'. sediformi 
Engl. & Irmsch. sed rosulte foliis eglaiidulosis setoso-cinctis pedunculis 
gracilioribus elongatis recedit. 

Caulis solitarius erectus gracilis, 8-10 cm. altus, ubique gland uloso- 
pubescens superne ramosus. F\)lia basalia numerosa rosulata oblongo- 
spathulata, usque 1 cm, longa, 1-2 mm. lata, margine hyalino setoso-ciliato. 
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apice subobtuso. Folia caulina c. I'o cm. supra basin exorsa, ovata sessilia, 
4-6 mm. longa, 2-3 min. lata, apica obtuse, margine pilis brevissimis 
glan'liiliferis obsito, superficia glabra. Infloreteentia subcorymbosa laxa 
4-14-flora; pedunculis gracilibus divaricatis glanduloso-pubescentibus. 
Calif x minutus ; sepalis reflexis ovatis glabris, 1-1*5 mm. longis, apice 
siilx)btuso. Corolla Isete flava; petalis lineari-oblanceolatis, 4-5 mm. 
longis, 1-1‘5 mm. latis, apice snbaento ; nervis tribus, nervo medio plus 
minusve nigro-suft'uso. Filamenta lineari-subulata, o. 3 mm. longa. 
ArUlxercB pallide Intern subglobosm. Ovanum elliptico-ovoideum stamina 
sequans. Styli breves. Stigmata capitata. Fructus non visi. 

S.B. Tibet : On mos.sy rocks in the woods bordering the Pasnm Lake, 
3000 m., Aug. 18, 1924, F. Kingdon Ward with 6111. 

Saxifraua hispioci.a D. Don in Trans. Linn. Soc. xiii, 380. 

Flojvers golden yellow. On schistose rocks in the forest, just coming into 
flower. Tang La, 3600 m., July 18, 1924. 59.52. One specimen ap- 
proaching var. Doniana Engl. (Mon. Gatt. Sax. (1872) 222), 

Flowers deep orange, stems and calyx covered with crimson glandular 
hairs. On grassy well-drained banks under trees, facing south. Tumbatse, 
3400 m., Aug. 6, 1924. 6058. One or two specimens showing an approach 
to var. Doniana Engl. (loc. cit.) 

Var. DENTATA Francli. in Nouv. Arch. Mus. Par. ser. 2, viii, 232. 

Flowers golden yellow, nodding. On turf slopes and rocks, in clumps. 
Nam La, July 23, 1924. 5979. 

Saxifraga Hookeri Engl. & Irmsch. in Engl. Jahrb. xlviii, 582, var. 
iEQUiFOLiA Marqnand & Shaw var. nov. a typo difFert foliis caulinibus 
minoril)as snbmquilongis ad 1 cm. longis foliis basilaribusstib-rosulescenlibns 

breviter petiolatis. 

Flowers orange. On top of the open hillside. Tumbatse, Tibet, 3400 m., 
Aug. 7, 1921, F. Kingdon Ward 6059, 

Saxifraga iMBRiCATA Royle Illnstr. Bot. Himal. 226, t, 49. 

Petals green ; anthers bright yellow. Forming compact cushions on 
cliffs and rock-ledges, on the more sheltered side of the gneiss cliffs. 
Sang La, 4500-4800 m., July 8, 1924. 5914, 

Saxifraga Jacquemontiana Decne in Jacquem, Voy Bot 68 t 78 

fig. 2. • > • . 

Flowers orange, petals turning brick red on the outside later. On 
moraines and cliffs. Nam La, 4500-4800 m., July 24, 1924. 5990. 

The highest flowering plant noticed hero, extending to over 16,000 feet on 
the gneiss cliffs overlooking the pass. 
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Saxifraga Kingdonii Marquand sp. n. ex affinitate S, latiflora; Hook, 
fil. & Thoms, aqua habitu petalis rotuiidatis foliis minorihiis subrotiindatis 
diflfert. 

Planta perennis. Radices densi. Canles numerosi adscendentes eramosi, 
8-12 cm. longi, pilis glanduliferis sparse tomentosi. Folia sessilia late 
olliptico-ovata usque subrotunduta, 1-2*5 cm. longa, 0 8-1*5 cm, lata, apice 
obtuso, utraque pagina pilis sparsis obsita, inarginibus costaque infra densius 
hirsutis, pagina inferiore superiore pallidiore. Flores ierminales solitarii, 
Pedunctdus 1-2 cm. longus, glaiiduloso-pilosus. Calyx extorne glaiidiiloso- 
pilosus ; sepalis ovatis, 6-8 mm. longis, 4-5 mm. latis. Corolla aiireo-lutea 
maculis aurantiacis ; petalis rotundatis 5-7 mm. diaimdro, nervis 7. 
Stamina petalis pauHo breviora ; filamentis snbulatis g’abris ; antberis 
reniformibus. Ovarium subglobosum. Stylus brevis. Stiyma capitatum. 
Frueius non visus. 

S.E. Tibet; Under rocks on the boulder screes, and on cliffs facing 
north. Tang Ln, 4500 m., Sept. 20, 1924, F, Kingdon Ward 6195. 

The shape of the petals and leaves distinguish this species fi;om S. latiflora 
Hook. fil. & Thoms., which is moreover apparently a less tufted plant. 

Saxifraga megalantha Marquand sp. n. Species affinis S, hrarhypodir 
Don. sod humilior foliis latioribus floribus majoribus nntantibus poduncnlis 
brevioribus petuli sobovatis usque 10 mm. longis, 6 mm. lati«, rubro-glandu- 
losocinctis. 

Planta C 00 spito.sa, Caules adscendentes, 5-7 mm. longi, inferno glai)ri, 
superne glanduloso-pilosi. Folia ovata acuminata^ sur.'^um increscentia U'^que 
9 mm. longa et 5 mm. lata in parte caulis superiore, margine breviter et 
regulariter spiuuloso-denfiito, dentibus saq)e apice gland uliferis ; pagina 
inferiore superiore pallidiore, pa[>yracea. Fiores magni solitarii terminales 
uutantes. Pedunculus c.4 mm. longus glauduloso pilosus. Calyx purpureus, 
extra pilis glandiiliferis densissime vestitus, sepalis late ovatis, 5-7 mm. 
longis, 3-4 mm. latis. Corolla aureo-lutea petalis suborbicularibus ungui- 
culatis, 6-7 mm. diametro, ungue c. 2*5 mm. longo, 1 mm. lato, toto 
margine glandulis stipitatis rubris in serie singula cincto. Stamina dimidium 
petalorum vix sequantia. Stylus minus quam 1 mm. longus. Fructus non 
visas. 

S.E. Tibet : On turf slopes and rocks in clumps. Nam La, eastern 
extremity of the Himalaya, 4200 m., F. Kingdon Ward 5979. 

This species is very distinct from S. hrachypoda Don and the var. 
fimbriata (Wall.) Engl. & Irmsch. The beautiful fringe of red glands on 
the petals which is so striking in this plant, is absent from the type specimen 
of S* hrachypoda in Herb. Wall, and from all other material of that 
species in Herb. Kew., except two among a gathering from 3600 m. at 
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Dotha, Rohmoo Lepcha 177. Tho siems are shorter without axillary buds 
and with the leaves more dense and much broader proportionally. 

Saxifraga MONTANA H. Sm. in Act. Hort. Gothob. i, 9. 

Forma humilis H. Sm. 1. c. 10. 

Flowers orange. Tufted plant growing on shaded gneiss rocks. Nam 
La, 4200-4500 m., July 25, 1925. 6002. Flowers bright yellow with pale 
orange spots. On shady banks. Pa-sum-kye La, 4200 m., Aug. 24, 1924. 
6144, 

Var. RUBDIOICA (Hook, fil.) Marquand comb. n. 

Flowers orange red. On grass slopes on the gneiss cliffs facing south on 
the Nam La, 4200-4500 m., July 26, 1924. 6012. 

Saxifraga muricola Marquand & Shaw sp. n. ex affinitate S, pasiimensis 
sed foliis apice rotiindatis petalis 2-3-plo longioribns pallide albo-lutes- 
centibus differt. 

Caulis solitarius brevis, 3*5-5*0 cm. altus, sparse glanduloso-pubescens. 
Folia hasalia glabra dense rosnlata spathulata, c. 2 cm. longa ; lamina 
suborbiculari, 3-3*5 mm. lata, margine hyalino pectinate, apice sjepe reflexo; 
petiolo 2-2*5 mm. lato. Folia caidiua lineari-lanceolata glandiiloso- 
pubescentia, inde a basi aug<^scentia usque 2 cm. longa, 2 mm. lata. 
Inflorescentia multiflora corymbosa psoiido-umbellata, 6-8 cm. longa ; 
poduncuHs gnicilibiis glanduloso-pubesceniibus circa medium bifurcatis 
atque bibracteatis. Calyx gland iiloso-pubescens ; sepalis lanceolatis acutis, 
5-6 mm. longis. Petala ^'pallide sulphurea lineis fuscioribus,’^ oblanceo- 
lata siiliobtiisa, 1*1-1 *3 cm. longa, leviter recurvata trinervia. Stamina 
dimidiuin ])etaloruin vix attingentia ; filamentis subulatis ; antheris luteis 
subquadratis. Sfyli longi. Friictus maturi non visi. 

S.B. Tibet ; On cliffs and old walls of gneiss, where there is not much 
other vegetation, abundant near the Pasum Lake, 3000 m., Aug. 19,1924, 
F, Kingdon Ward 6112, 

Var. brachyfetala Marquand & Shaw var. nov. a typo differt inflores- 
centia multum ramosiore floribus minoribus petalis obovutis ajnce rotundatis 
7-8 mm. longis, 3-4 mm. latis. Growing with the type of the species, 
F, K, W. 6112. 

Var. QUiNQUENEUVis Marquand & Shaw var. nov. a typo differt inflores- 
centia pauciflora petalis latioribus c. 10 mm. longis 4*5 mm. latis 
quinquenervibus pedunculis robustioribus. Also growing with tho type, 
F. K. W, 6112. 

Saxifraga patlida Wall, in Sternb. Saxifrag. Suppl. t. 23 ; DC. Prodr. 
iv, 38. 

Petals white ; anthers and calyx dull red. In half-shaded pastures by 
ihe river, Rong-Chu, Tumbatse, 3600 m., June 15, 1924. 5789. 
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Saxifraca PASUMENSis Marquaiid & Shaw sp. n. affinis, iit vicletur, et 
S. umbellulatce Hook. fil. & Thoms, formse pectinatce, et S> sanguinece Franch., 
sed ab ilia foliis rosularibus subaciitis infloresoentia subcandelubriEormi, ab 
hac petalis luteis latioribus, et ab utraqoe floribus multuin numerosioribus 
differt. 

Caulis solitarius erectus ubique glanduloio-pubescens, 7~8 cm. altus^ c. 
3 cm. supra basin in inflorescentiam amplam corymbosam caulem 
excendentem ramificatiis. Folia hasalia dense rosnlata lineari-spathulata 
subacuta glabra, 1-1‘5 cm. longa, l*5-2*5 mm. lata, margine apicali breviter 
pectinate. Folia caulina sessilia oblanceolata, 1-1*3 cm. longa, 2-3 mm. 
lata, gland uloso-pubesceiitia. Rami injlorescentm ex axillis foliorum 
caulinum angiilo 45-60° orientes. BractetB lineari-lanceolata?, c. 5 mm. 
longre. tores numerosissimae laete flavse. Calyx gland nloso-pubescens : 
sepalis linearidanceolatis acutis, c. 3 mm. longis, baud reflexis. Fetala 
oblanceolata obtusn, 7-8 mm. longa, 2-2*5 mm. lata ; nervis tribus. 
Stamina dimidio peialorum breviora: filamentis subulatis ; antheris cadiicis. 
Ovarium glabrum. Stylus brevis. Frueius non visi. 

S.E. Tibet : On mossy rocks in the woods bordering the Pasum Lake, 
3000 m., Aug. 18, 1924, F. Kingdon Ward Clll. 

Forma gkacilis IMarquand & Shaw f. nov. a typo differt inflorescentia 
parva terminali. With 6111. 

Saxifraga pekpvsilla Hook. fil. & Thoms, in Journ. Linn. Soo. ii, 72. 

Small cushion plant, growing on screes and rock* ledges on the gneiss 
cliffs. Flowers yellow without spots. Sang La, 4500-4800 m., July 8, 
1924. 5913. 

Saxifraga pseupo-hircui.vs Engl, in Engl. Jahrb. xlviii, 590. 

Flowers bright yellow. On banks under bushes or rocks on the Pa-suni- 
kye La, 4200-4500 m., Aug. 25, 1924. 6127. 

Saxifraga pseudo-pallida Engl. & Irmsch. in Engl. Jahrb. 1, Beibl. 
114, 40. 

Petals white with a large orange blotch at the base. On grassy patches 
among the screes. Atsa (Pass), 4800 m., Aug. 27, 1924. 6164. 

Saxifraga punctulata Engl, in Engl. Jahrb. xlviii, 601. 

Petals milk-white or bright yellow, spotted all over with crimson. On 
gravel banks. Pa-sum-kye La, 4500-4800 in., Aug. 25, 1924. 6128. 

Saxifraga saoinoides Hook. fil. & Thoms, in Journ. Linn. Soc. ii, 68. 

On screes and rock-ledges on gneiss cliffs. Sang La, Tibet, 4500-4800 m.^ 

July 8, 1924. With 5913. 
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Saxifraga signatella Marquand sp. n. S. signatce Engl. & Irmsch. 
affinis sed minor, petalis parte inferiore non abrnpte angustatis. 

Caulis erectus parum ramosus, 3-6 cm. altiis, ubique pilis brevibus 
rigidis glandiiliferis dense vestitus, atro-violacousi. Folia hasalia rosulata 
(rosnla parva densa vix 1 cm. diametro) spathnlata, 4-6 mm. longa, lamina 
orbicxiluri-ovata vel rhomboidea glabra margine dentibus minutis hyalinis 
triangnlaribus prxcdito. Folia canlina laxiuscula lanceolato-spathulata 
sessilia, 4-7 mm. longa, 1-1*5 mm. lata, marginibus paginaquc siiperiore 
pilis pnrpureis glanduliferis denso obsitis. Flores 1-6 ; pedicellis pilis 
glanduliferis densissime vestitis. Sepala oblongo-ovata obtusa 3-4 mm. 
longa pilos glandiiliferos externe gerentia. Petala oblonga 5-nervia 
7-8 mm. longa 2-3 mm. lata basi baud subito contracta alba vel purpureo- 
roseo-sufFiisa parte inferiore maciilis parvis pnrpureis crebre obtecta. 
Antlierw surde rnbro-aurantiac‘a\ Omriuni late ovoideum. 

S.E. Tibet : On earth screes and scrub-clad slopes in deep gullies in 
sandy soil. Nam La, oasternmost Himalaya, 4200-4500 in., July 24, 1924, 
F, Kingdon Ward 5986. 

Saxifraga Stella-aurea Hook. fil. & Thoms, in Journ. Linn. Soc. ii, 72. 

Tufted ])lant growing on gneiss cliffs in shade. Nam La, Tibet, 4200- 
4500 in., July 25, 1924. With 6001. Petals gamboge, spotted orange in 
the lower half. Forming dense mats and low cushions on the highest slate 
crags. Atsa (Pass), 5100-5400 m. The highest flowering |)lant seen, 
Aug. 27, 1924. 6165. 

Var. oiLiATA Marquand & Shaw var. nov. a typo differt foliis longius 
ciliatis pedicellis multotios brevioribus. 

S.E. Tibet : Flowers golden yellow. Tufted cushion plant of the gneiss 
cliffs. Nam La, Tibet, 4500 in., July 26, 1924, F, Kingdon Ward 6014. 

Saxifraga taraktopiiylla Marquand & Shaw sp. n. ex affinitate 
S, T Engl. & Irmsch. .sed foliis Sfcpe pscudo-verticillatis floribus 

paullo majoribus stylibus brevissimis differt. 

Caides solitarii graciles erecti simplices vel superne subramosi, usque 
10 cm. alti, eglandulosi. Folia hasalia rosulata pauciora ovnta petiolata ; 
lamina 3-5 mm. longa, 1-2*5 mm. lata, glaberrima, apice obtuso, margine 
anguste hyaline in setas tres usque sex ntrinque producto vel nonnunquam 
integerrimo ; petiolo 3-6 mm. longo, latiusculo. Folia caulina pauciora, 
S()arsa vel in pseudo-verticilla duo vel tria collecta, glabra sessilia lineari- 
lanceolata, 5-8 mm. longa, 1-1*5 mm. lata, apice obtuso vel raro subacuto. 
Inflorescentia 1-4-flora e verticillo foliorum supremo laxe ramosa. Peduneuli 
graciles pilis brevibus glanduliferis vestiti. reflexus ; sepalis ovatis, 

C. 1*5 mm. longis, glabris. Petala Imte flava oblanceolata obtusa, 5-7 mn^! 
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longa, l*5-2*5 mm. lata, trinervia. Filamenta gracilia glabra, c. 3 mm. 
longa ; antlieris rubro-anrantiacis globosis miiiutis cadncis. Ovarium 
ovoideum, 2~2‘5 mm. loiigiiiiL glabrum. Stylus iiullus vel brevissimns. 
Fnictns maturi non visi. 

S.E, Tibet : “A curious little plant showing relationship to the Dipiera 
section.^^ On gneiss boulders in the shade. Tra La, Tibet, 3900 m., Aug. 1, 
1926, F, Kingdon Ward 6040. 

Saxifiiaga umbellulata Hook. til. & Thoms, in Journ. Linn. Soc. ii, 71. 
Flowers bright yellow, eacli petal with a few orange lines; just opening. 
Basal leaves more or less flf‘sby ; sca])e and upper leaves more or less clad 
with crimson glandular bairs. On shaded rocks, amongst scrub, on the 
exposed flank of the mountain. 8hallo\v-rooted in soil derived from granite. 
Tsela Dzong, 2800 m., June I, 1924. 5727. On gneiss cliffs in shade. 

Nam La, 4200-4500 m., July 25, 1921. 6001. 

Forma pectinata Marquand & Shaw f. nov. a typo di fieri foliis latius 
petiolads margine regulariter crebroque pectinato. 

S.E. Tibet : On mo^sy rocks in the wood< boiabuing the Pasum Lake, 
3000 m., Aug. 18, 1924, F» Kingdon ITun/. With 6111. 

Bergenia ligplata (Wall.) Engl, in Bot. Zeitscbr. xwi, 840. 

Flowers white, buds pink; just coming into flower. On dry cliffs facing 
the sun, forming a thick rootNtock from the apex of which J^pring the Howers 
and leaves. E. Bhutan, all down the valley of the Nyamjang Ohu, 1500- 
2100 m., Feb. 21, 1925. 6445. 

Bergenia pi^rpcrascens (Hook. fil. Thoms.) Engl, in Verh. zool.-but. 
Ues. Wien, xix, 549. 

Flowers purpb*, nearly over; leaves leathery, polished. On rocky slopes 
among scrub Fhododendron on the Nam La, 3900-1200 m., duly 23, 1924. 
5978. 

Hydrangea heteromalla 1). Don Prod. FI. Nep. 211, var. parviflora 
Marqiiand & Shaw var. nov. a typo differt floribus radiantiluis duplo triplove 
minoribus. 

S.E. Tibet : Flowers cream, neuter flowers white ; slightly scented. 
Tree of 10 rn. in mixed forest, on the sheltered slopes above Gyala, abundant. 
Gorge of the Tsang-po, 2700-3000 m., July 19, 1924. 5953.‘ 

Dkittzia gorymbosa R. Br. ex Hoyle 111. Bot. Hinial. i, 216. 

Flowers pale pink. Shrub of 2 m. in forest, or in thickets lower down 
the valley. Nyima La, 3000-3400 m., July 1, 1924. 5886. 
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Ribes alpestre Wall, ex Decne in Jacquem. Voy. Bot. 64, t. 75. 

Bush of 2 tn. growing in thickets and hedges with Lonicera, Rosa, 
Hippophae, etc. Fruit orange-red, hard and sonr, but very abundant. 
Tumbatse, Tibet, 3000-3400 m., Sept. 28, 1924. 6208. 

Ribes Griffithii Hook. fil. & Thoms, in Joiirn. Linn. Soc. ii, 88. 

Flowers dull brownish red. A tall untidv shrub reaching a height of 3-4 m. 
and then bending over. Lusha, Tibet, 3000-3400 in.. May 18, 1924. 5681. 

Ribes litridiim Hook. fil. k Thoms, in Jonrn. Linn. Soc. ii, 87. 

Flowers browni.sh rod. Shrub of 2-3 m. in hedges and thickets in the 
Tsang-po Valley, near Tsela Dzong, 2700-3000 m.. May 9, 1924. 5658. 

Ribes sp. indet. (No flowers or fruit.) 

Bosh of 1-2 m. with long pendent spikes of bright scarlet frnit of good 
flavour. In thickets of birch. Rhododendron, etc. in the subalpine region 
just above the forest line. Peinako, 3000-3400 m., Oct. 21, 1924. 6235. 

Sedum orassipes Wall, ox Hook. fil. & Thoms, in Journ. Linn. Soc. ii, 
99. 

Flowers creamy green, without scent. Mixed up with dwarf Rhododendron 
in the open valley. Sang La, 4500 m., July 9, 1924. 5920. 

Sedum humile Hook. fil. & Thoms, in Journ. Linn. Soc. ii, 99. 

Flowers cream, turning reddish later. Prostrate plant forming close mats 
on open turf banks ; abundant on cliffs ; valley above Pongkar, near Druk La 
Goinpn, 3600-3900 m., Aug. 24, 1924. 6122. 

Sedum botundatum Hemsl. in Hook. Ic. PI. t. 2469, var. oblonuatum 
Marquand & Shaw var. nov. a typo differt foliis obovato-ellipticis apice 
irregulariter serrulatis. 

Petals anil .sepals light crimson, anthers pale cream, follicles green. As 
the fruits ripen they turn deep crimson, slightly fragrant. On often steep 
boulder slofies, where it forms great billowy clumps as much as 2 ft. [60 cm.] 
high and 5 ft. [ 150 cm.] through. 

S.E. Tibet: Sang La, 4500-4800 m., July 9, 1924, F. Kingdon Ward 
5919. 

Sedum Smithii Raymond-Hamot in Engl. .Tahrb. 1, Beibl. 112. 8. 

Valley above Pongkar, 3600-3900 m., Aug. 24, 1924. With 6122. 

Sedum sp. n. ? afF. S. platysepalo Franch. Specimens in fruit, too old 
for diagnosis. 

“ Flowers pale yellow.” In sand and gravel, in the dry bed of the river. 
Tumbatse, 3000-3400 m., Sept. 29, 1924. 6211, 
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Sbdum sp. indet.; 

Flowers over. On slate screes. On tlie Atsa Pass, Tibet, 4800-5100 in., 
Aug. 27, 1924. (5161. 

Drosera peltata Smith ex Willd. Sp. PI. i, 1546, var. lunata (1. B. 
Clarke in Hook. fil. FI. Brit. lud. ii, 425. 

Flowers white, not quite open. On wet lawn-like pasture.®. Tunibalse 
3400-3600 in., July 13, 1924. 5935. 

OoRYLoms SINENSIS Ileiii.sl. ill Ganl. Cbron. xxxix, 18. 

Flowers sulphur-iellow, in catkins. At present leafless. In forest, 
26° 0' N., 92° 0' E. ' E. Bhutan, 2500-2700 m., Feb. 21, 1925. 6446. 

Begonia Griffithii Hook. fil. in Bot. Mag. t. 4984. 

Flowers white, sometimes flushed jdnk, jnst beginning to open. Leaves 
dark glossy green with an irregular ring of pale green or white .surrounding 
the dark centre. Beverse deep purplish red. On rocks and cliffs and in 
thick forest, 26° 0' N., 92° 0' E. E. Bhutan, 1500 m., Feb, 21, 1925. 
6444. 

Boplkdrum LONOiC'ALLE Wall, ex DC. Prodr. iv, 131. 

A form of this very variable s[iecies with small acute bracteoles. Flowers 
chocolate. In dry pastures, under trees. Tumbatse, 3600 m,, July 10, 1924. 
5925. 

PiMPiNELLA TENERA Bcnth. ex Hook. fil. I'l. Brit. Ind. ii, 686. 

Flowers white. In thick beds of moss in Ftcea forest. Pa La (Tra Jja), 
3400 m.. Sept. 26, 1924. 6202. 

CoHTiA Hookeri C. B, Clarke in Hook. fil. FI, Brit. Ind. ii, 702. 

Petals and stamens white; fruits purplish black. Prostrate on earth 
slopes of the great screes. Nam La, 4500-4800 m., July 26, 1924. 6008. 

rLEUROBPERMUM HooKERi C. B. tflarke in Hook. fil. FI. Brit. Ind. ii, 705. 

Flowers white, only very young fruit. On alpine turf slopes, amongst 
dwarf Rhododendron etc. Tang La, 4200-4500 m.. Sept. 20, 1924. 6191, 

Pleurospermum AMABILE Craib & W. W. Sm. in Trans. Bot. Soc. Edin. 
xxvi, 154. 

In fruit. On boulder screes and exposed alpiue turf slopes. Tang La, 
4500 m.. Sept. 20, 1924. 6198. 

Aralia cissifolu Griffith ex Seem, in Journ. Bot. vi, 134. 

In fruit. Undershrub of l'5-2 m. Berrios black, growing in open 
situations in the Abiei-Rhododendron forest. Doshong La, 3400-3600 in., 
Oct. 17, 1924. 6231. 
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Aualia pseudo-ginseng Benth. ex 0. B. Clarke in Hook. fil. FI. Brit, 
Ind. ii, 721. ^Panax pseudo-ginseng Wall. 

In I’ruit (but no fruits with specimen). Berries black on top, scarlet 
beneath. Plant of 50-70 cm. in thickets and in forest, amongst Junipems 
and IHcea^ Tuinbatse, 3000-3400 m., Sept. 29, 1924. 6210. 

ScHEFFLERA Wardii Marquaiid & Shaw sp. n. ex affinitate S, Delavayi 
(Franch.) Harms sed foliolis ovato-oblongis breviter caudatis sinuato-serratis 
dentibus utriiujue 8-10, racemulis miilto brevioribus, floribus subduplo 
majoribus longius pedicollatis distinctissima. 

Folium quinatira digitaiiirn ; petioliili teretes, usque 17 cm. longi,c. 3 mm. 
diaineiro, priino stellate- tomentosi deinum glabrescontes ; foHolum late ovatum 
usque ovato-oblonguni breviter oaudatum, usque 35 cm. longum apice 3 cm 
longo incluso, margino sinuato-serrato dentibus subobtusis utrinque octo usque 
decern, basi truncate vel oblique subcordato; pagina superiore glabra, pagina 
inferiore dense stellato-tonientosa ; nervis utrinque qiiinque usque octo, supra 
imj)ressis infra prominentil)us, adscendentibus, venis reticulum densum anasto- 
mosans efforinantibus. Infloresventia composite racemosa, toniento donsissimo 
albido stellato vestita ; ramulis usque 12 cm. longis, adscendentibus vel 
patulis, basi sine floribus. Flores ochraceo-Iactei. Pedicelli c. 3 mm. longi, 
graciles, patentes. Receptacuhun obconicum obscure obtuseque pentagonum, 
2’5 mm. longum, 1*5 mm. diametro. Calycis limbus e dentibus quinque 
deltoideis breviter cuspidatis constans. Petala ovato-deltuidea, c. 2 mm. 
longa, 1 mm. lata. Stamina quinque ; filamentis brevibus conduplicatis basi 
crassa parte apicali pendente tenerrima; antheris majusciilis versatilibus 
loculis oblongis facile divulsis. Styli in coiium brevem dispositi. Ovarium 
quinqueloculare. Fructus non visi. 

“ Slender tree about 25 ft. [c. 8 m.] high. Trunk unbranched, ending in 
a crown of immense palmate leaves from the centre ot which springs a large 
terminal inflorescence — a compound raceme of cream-coloured flowers. 
An average leaf measured ; — petiole 2 ft. ; central leaflet, petiole 7^ in,, 
blade 13^ in. long, 8 in. wide.” [A'. K. W,] 

S.F. Tibet : “ Common in the lower forest with other huge-leaved 
Araliacese.” Tsang-po Gorge, near Gompo Ne, 1500-1800 m., Dec. 4, 1924, 
F. Kingdon Ward 6347. 

Viburnum sp. (Indet. without flowers or fruit.) 

Flowers white. Berries at first red, finally black. Shrub of 3-5 m., the 
leaves turning a wonderful ruddy orange in October. Scattered through 
the thick lihododendron scrub. Doshong La, 3000-3400 rn., Oct. 23, 1924, 
6246. 
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Viburnum sp. (Indet, without flowers or fruit.) 

Shrub or small tree witli droopinj^ branches, as much as b m. hi^lu 
Berries dull scarlet in hirgo pendent umbels. Tsang-po Gorge, at Gompo 
Ne, l/)0()-1800 111 ., Dec. 10, 1924:. 6381. ‘"The berries are eaten by the 

natives, but the flavour is very tart.’’ 

Lonioera cvanocaupa Franch. in Journ. do Bot. x, 314. 

Flowers pale yellow. Young shoots purple with a velvety sheen; juvenile 
leaves bluish gre(Mi. Fruits blue-black. A dwarf spreading shrub not 
60 cm. high, growing entangled amongst dwarf Rhododendron^ on the open 
moorland. Sang La (Temo La), 4500 m., July 9, 1924. 5918. 

Vur. PoRPHYRANTHA Marquaiid & Shaw var. nov. a ty [)0 differt corollis 
saturate purpureis paullo aui[)lioribus, siylo staminibusque iiicliisis. 

S.K. Tibet: Flowers deep jjurple, berries blue-black like large sloes. 
Undershrub of .30~t)() cm. growing on steep rocky slopes amongst scrub 
Rhododendron, Doshoiig La, 36t)0-3900 in., June 29, 1924 F, Kingdon 
Ward 5872. 

Lonicera HispiDA Pall, ex Uooin. Schult, Syst. v, 258. 

Flowers pale yellowdsh green. Slender shrub of 2 m. in Pirea and 
Rhododendron forest. Kong-chu, above Tunihatse, 360O-390O m., July 9, 
1924. 5923. 

Var. CH.ETOCAHi’A Batalin ex Hehder in Hep. Miss. Bot. Gard. xiv, 94. 

Flowers sulphur yellow. Shrub of 1*5-2 in. Growing in the open 
valley by stream.s. Hong-chu, 3600-3900 m., June 13, 1924. 5776. 

Var. BETOSA Hook. til. & Thoms, in Journ. Linn. Soc, ii, 166. 

Flowers creamy yellow. Prostrate jdant, growing on steep gravelly 
slopes, facing south. Nani La, 4200-4500 m., July 24, 1924. 5988. 

Lonicera lanceolata Wall, in Hoxb. FI. Ind., ed. Carey, ii, 177. 

Flowers purple. Slender or bushy shrub, attaining a height of 3-4 m. in 
Picea forest, usually in fairly open situations. Tumbatse, 3600-3900 m., 
July 3, 1924. 5895. 

Lonicera litanubnsib Batal. in Act, Uort. Petrop, xiv, 173, 

Flowers straw-yellow, opening before the leaves are fully developed, 
A compact twiggy under.shrub of 30-45 cm., growing amongst dwarf 
Rhododendron on the lee side of the hill in alpine moorland. Temo La, 
4200-4500 m., June 7, 1924. 5753. ‘'In the alpine valley it grows a little 
more freely, not quite so twiggy/’ [jP. K. IF.] 
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Lonickba Myetillcs Hook. fil. & Thoms, in Jonrn. Linn. Soc. ii, 168. 
Flowers white. Bushy shrub, 2-3 m. high. In shady wooded ravine at 
Cliaka, Tsangpo Valley, below Nang Dzong, Tibet, 3600 m.. May 4, 1924. 
5645. Flowers white, more or less tinged with purple outside, fragrant. 
In gullies and woods at Tsela Dzong, 3400 m.. May 29, 1924. 5715. 

Lonickba ovalis Batalin in Act. Hort. Petrop. xiv, 170, var. subcobiacea 
Marquand & Shaw var. nov. a typo differt foliis paullo majoribus sub- 
coriaceis superne glaberrimis bractois snbulatis ovarium paullo superantibus. 

S.B. Tibet : Flowers pale yellow, berries orange-scarlet. Foliage sea- 
greon, sometimes almost glaucous. Bush or small tree up to 15 or 20 ft. 
[c. 4’.5-6‘0 m.] high, in thickets or in alpine meadows. Amongst rocks. 
Pasum Lake, 3000-3600 m., Aug. 18, 1924 {F. ICtngdon Ward). 6106. 

Lonickba setifkha Franch. in Morot, Jouru. de Bot. x, 314. 

A thin weedy shrub, in fruit. Flow'ers yellow. Growing in thin under- 
growth with oak scrub. Rhododendron trifoUum, etc. Stem covered with 
sharp stiff hairs. In open pine forest. Lusha, 3000-4000 m.. May 20, 1924. 
5688. 

Lonickba tomentella Hook. fil. & Thoms, in Journ. Linn. Soc. ii, 167. 
Flowers white, faintly flashed with pink or purple. A shrub of 1-2 m. 
In open but sheltered situations on the cliffs of the gorge. Nambu La, 
3400-3600 m., Aug. 13, 1924. 6089. • 

Lonickba tbichopoda Franch. in Morot, Journ. de Bot. x, 317. 

Flowers cream. Shrub of l'5-2 m. On steep moss-clad slopes in heavy 
shade of conifer forest. Rong-chu, 3600-4200 m., June 13, 1924. 5775. 

Lonickba Wkbbiana Wall, ex DC. Prod, iv, 336. 

Flowers maroon-coloured. In Picea forest. Nyima La, 3400-4000 m., 
June 22, 1924. 5822. 

Lonickba sp. indet. No flowers. 

Twiner with clusters of polished black erect berries. In thickets and the 
more open parts of the forest, distributed through the gorge. Pemako- 
Chung, Tsang-po Gorge, 2400-2700 m., Nov. 20, 1924. 6294. 

Lktcestbbia FORMOSA Wall, in Roxb. FI. Ind., ed. Carey, ii, 182, var. 
8TENOBKPALA Rehder in PI. Wils. i, 312. 

Flowers white. Shrub of 2-3 m., in pine forest. Tongkyuk, 2400- 
2700 m., Aug. 11, 1924. 6077. 
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Hamiltonu suaveolens Roxb. Hort. Beng. 15. 

Flowers cobalt-blue, very fragrant. Slinib of 1-2 in. On dry slopes in 
niches of the cliff, or amongst grass. Trashigang Dzong, East Bhutan, 
1500-1800 in., Feb. 16, 1925. 6425. 

Lkptodermib SCABRIDA Hook. fil. FI. Brit. Ind. iii, 199. 

Flowers purple. Bush, compact and twiggy, 70-150 cm. high, growing 
in the driest parts of the Tsaiig-jio Valley, 2700-3000 m., July 1, 1924. 
5890. 

Mouina betonicoides Bentli. in Hook. Icon. PI. t. 1171. 

A form with few marginal spines on the leaves. Flowers white, fragrant. 
In dry meadows on the edges of cultivation, in very sandy soil. Growing 
rankly' among Umbelliferaj, 'ihaliclrum, LaOiala', grasses, etc. Tuinbatse, 
3600 m., July 3, 1924. .')894. 

Mokina sp. 11 . ? aff. J/. lonijifoUa Wall, ex 1)C. Prodr. iv, 644 Unfortun- 
ately in the absence of flowers this cannot be described adequately. 

Plant of 2.')-40 cm. growing in dry scrub-clad slopes at Tsela Dzong in 
gritty soil, granite or gneiss, 2700-3000 m.. Sept. 11, 1924. 6180. “Now 
in fruit with seeds mostly gone.*’ 

ScABiosA Hookehi ( '. B. (’larke in Hook. fil. FI. Brit. Ind. iii, 218. 

Flowers inauve-purplo. In open meadows. Pa-sum Lake and Pass, 
3000-3400 m., Aug. 17, 1924. 6104. 

Aster tibeticus Hook. fil. FI. Brit. Ind. iii, 251. 

Abundant in moist pastures with his, Primula, etc. Tumbatse, 360U m., 
July 3, 1924. 5898. 

Erigbron multiradiatos (Lindt.) Benth. in G. B. Glarke Comp. Ind., 56. 

Ray purple or mauve, disc orange. On open grassy slopes, on the edge 
of the alpine region. Tung La, 3900-4200 m., July 18, 1924. 5948. Ray 

mauve, disc orange. Open pastures and cultivated fields. Tumbatse, 
3400 m., Aug. 5, 1924. 6055. 

Erigeron patentisquama J. F. Jeffrey in Notes Roy. Bot. Qard. Bdin. v, 
185. 

Disc florets yellow, ray white. On alpine grass slopes by' the lake side. 
Nam La, 4200 m., July 25, 1924. 5998. 

Mioboolobsa albescens (1. B. Clarke Comp. Ind. 59. 

Ray manve, disc yellow. On the margins of Pieea forest. Tumbatse, 
3600 m., July 3, 1924. 5897. 
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Leontopodium nanum (Hook. fill. & Thoms.) Hand.-Mazt. in Beih. Bot. 
Centralbl. xliv, 1. 111. 

Cushion plant on earth screes and f^rassy slopes. Not in flower. Nam 
La, 4500-4800 m., July 2G, 1924. 6009. 

Anaphalis adnata DC. Prodr. \i, 274, var. petiolata Mar<juand& Shaw 
var. nov. a typodift’ert foliis lon^e (ad 3 cm.) petiolatis late oblongo-ellipticis 
usque 3 cm. latis. 

S.E. Tibet : Flowers white. On dry gneiss clifl’s by the Fasum Lake, 
3000-3400 m., Aug. 8, 1924, F. Kinydon llarrf 6110. 

Anaphalis Royleana DC’. Prodr. vi, 272. 

Flowers over. Bracts papery, white. In gravel and sand in the dry bod 
of the river. Tumbatso, 3000-3100 m., Se])t. 29, 1924. 6212. 

Chktsantubmum tatsienense Bur. & Frauch. in Morot, Journ. de Bot. 
V, 72. ( = C.juyoruin W. W. Smitli in Notes Roy. Bot. Gard. Ediu., x, 173.) 

Disc and ray florets orange, the latter blood-orange on the reverse. In 
pastures, amongst low scrub. Atsa Tso, 4200-4500 in., Aug. 26, 1924. 
6139. 

Var. TANACETOP8IS W. W. Sin. sub V.juyorum. 

On the moorland amongst dwarf liltododeiuiron. Tang La, 4200-4500 m., 
Aug. 17, 1924. 5944. 

Tanaoetum Kennedyi Dunn in Kew Bull. 1922, 117. 

On slate screes. Atsa (Pass), 4800-5100 m., Aug. 27, 1924. 6155. 

Tanaoetum mvrianthum Frauch. in Bull. Boc. Pliilom. Paris, ser. 8, iii, 
144, var. Waudii Marquand & Bhaw var. nov. a typo foliis pagiua superiore 
griseo-viridibus adpresse subsericeo-pubesceiitibus distincta. 

B.B. Tibet : Flowers very bright yellow, leaves strongly scented. On 
gravelly or sandy slopes and flats along the river-side amongst Sopliora, 
Jasminum, Buddleia, etc., in the drier parts of the valley at Pe, 3000 m., 
Oct. 14, 1924, F. Kinydon Ward 6222. 

Artemisia biennis Willd. Phyt. 11, no. 39. 

Flowers over. In open pastures, particularly around Yak encampments. 
Atso Tso, 4200-4500 m., Aug. 26, 1924. 6140. 

Cremanthodicm ANGU8T1FOLIUM W. W. Sin. in Notes Roy. Bot. Gard. 
Edin. xii, 200. 

Flowers deep yellow, nodding. In glacial flats, at the foot of the moraine, 
in very boggy ground with fine .sandy soil. Nam Jja, 4500 m., July 27, 
1924. 6022. Also noted as abundant in high alpine pastures on the Tra 

La between 4200 and 4500 m. on Aug. 1, 1924. 
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Cremanthodium BUPLEURiFOLiLM W. W. Sm. ill Notes Roy. Bot. Gard. 
Edin. viii, 112. 

Flowers yellow, nodding. In well-drained pastures where the turf is 
short ; amongst oak scrub. Tuinbatse, 3000-d400 in., July 13, 1924. 5931. 

Cremanthodium oomptum W. W. Sin. in Notes Roy. Bot. Gard. Edin. 
viii, 184. 

Flowers very bright yellow. Under leaf .surface with silvery toinentuin. 
On s(uees, rising only a few inches above the surface. Nam La, 4200- 
4500 in., July 24, 1924. 5987. 

Cuemathodii m Decaisnei C. B. (’larke Oomp. Ind. 168. 

Flowers nodding, bright }ellow. On sheltered stony ledges amongst 
scattered dwarf Jilwdodeiulnni^ etc. Temo La, 42(>0-4500 in., July 7, 1924. 
5905. 

Flowers bright >g11ow, nodding. In alpine pastures and on screes. Tra 
La, 4500-4800 m., Aug. 2, 1924. 6042. 

Ckemanthodh M RiJoDocKPiiALLM Diel.s ill Notcs Bot. Gard. Edin. v, 190. 

Flowers pale pinkish purple, nodding. On shelieied slopes amongst dwarf 
Rhododendron, Nam La, 4200-4500 m., July 24, 1924. 5981. 

Cremantuodium Thomsuni C. B. Olarke ('oinp. ind. 169, 

Flowers nodding, pale j)urplish pink. On clayey earth-banks in the 
JHvea forest. Fa La (Tra La), 3400-3600 in., Sept. 26, 1924, 6201. 

Dokonicum altaicum Pall, in Act. Acad. Petrop. ii, 271, t. 16. 

Hay and disc florets bright yellow. In damp pastures amongst Rhodo- 
dendron scrub. Doshong La, 3400-3600 m , June 28, 1924. 5866. 

yENECiO DRUKENSIS Marquaiul & Shaw' sp. ii. sectionis Jacolnviv^ iuflores- 
centia stricte paniculata capitulis nutantibus I’oliis pleruuique sublinearibus 
denticulatis subtus al bo-tom on tosis distinctissima. 

llerba biennis (?). Caulis solitarius erectus teres, 15-30 cm. altus, prinio 
sericeo-tomeiitosus deiii glabrescens. Folia radicalia nulla. Folia eaidina 
linearia usque oblanceolaki obscure serrata in petiolum attenuata, usque 
5 cm, longa, 4-10 nun. lata, inargine sicpe revoluto, pagina superiore glabre- 
scente, pagina inferiore dense albo-tomentosa. Inflorescentia terminalii 
angustissime secundo-paniculata, ramis ereciis usque 2 cm. longis sparse 
tomentosis. Bractece lineares foliis superioribus consiniiles, usque 3 cm. 
longae. Capitula ‘‘ pallidiuscule flava iiutaiitia,” c. 14 mm. dia metro ; 
disco c. 6 mint diumetro. BracteoUv pauca3 adpressaj subulatae, 1-3 mm. 
longfie^ apioe nigrae. Bractece involucralee c. quindecim lineares acutee, 
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c. 5 mm. longaB, parcissime pubescentes, apioe nigro margine plerumque 
scarioso. Flosculi radiates ? , 9-10 mm. longi, limbo lineari-oblongo, 
2-2’5 mm. lato, H-l-nervo, ii[)ice tridentato. Flosculi clavato-tnbulares, 
7-8 mm. longi, segmentis deltoideis acutis recur vatis. Anthercs ecaudatoe, 
apioe siibacuto. Styli patuli vel subcircinati apice leviter dilatati. AeJiwnia 
maiura non visa. 

S.E. Tibet ; In gravel or sand, dry barren situations by the open river. 
Druk-la Gompa, 3300-3600 m., Ang. 23, 1924, F, Ktnydon Ward 6118. 

Senecio PAtioiNEKvis Dtiiiii in Journ. Linn. Soc. xxxv, 507, var. brachy- 
LEPis Marquand & Shaw var, nov. a typo involucrm bracteis multo (duplo) 
brevioribus differt. 

S.E. Tibet ; Flowers cream. Growing in large clumps in dry stony soil, 
on open terraces. Gyamda River, near Tsela Dzong, 3000 m., Sept. 7, 1924, 
F. Kingdon Ward 6176. 

Cnicus SoULlEi Praiicli. in Morot, Journ. de Bot. xi, 23. 

Flowers purple. In alpine pastures. Atsa Tso, 4200 m., Aug. 26, 1924. 
6135. 

Sausbuiiea G08SIP1PHOUA 1), Don in Mem. Wern. Soc. Hi, 414. 

On screes. Flowers scarcely open. Nam La, 4500-4800 m., July 26, 
1924. 6010. In fruit. On boulder screes. Tang La, 4500 m., Sept. 20, 
1924, 6197. 

Saussurea GUAMiNiFOLiA Wall, ex Hook. fil. FI. Brit. Ind. iii, 370. 

Flowers purple. On granite and slate cliffs. Atsa Tso, 4200-4500 in., 
Aug. 26, 1924. 6138. 

Saussurea obvallata Wall, ex C. B. Clarke Comp. Ind. 223. 

On boulder screes. Tang La, 4200-4500 m., Sept. 20, 1924. 6196. 

Flowers over. The inflorescence is enclosed in pale yellow papery bracts 
and is never exposed. 

Saitssurba Rohmooana Marquand & Shaw^ sp. n. affinis S. Atkinsoni 
C. B. Clarke sed foliis minoribus subtus dense cinereo-tomentellis dentibus 
minoribus crebrioribus inter alia differt. 

Herha perennis acaulis, Caudex crassus lignosus apieem versus foliorum 
basium persistentium reliquiis iiigrescentibus vestitus. Folia duodecim 
usque viginti, rosulata patentia petiolata : lamina ovata elliptico^oblonga vel 
obovata subacuta subincondite fimbriato-dentata subcoriacea superne glabra 
inferne dense cinereo-tomentella, usque 5 cm. longa, 2 cm. lata; petiolo 
c. 4 cm. longo complanato dimidio inferiore foliorum basibus veteris oelato. 
Caulis ut videtur nullus sed re vera foliorum basibus veteris celatui, 
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c. 2*5 cm. longus, lignosus. Capiiulum solitarium terminale ut videtur 
sessile eis S. Atkinsoni aliquanto majus, c. 2‘5-3'0 cm. diametro. Recep-- 
tamlum 1*5 cm. diametro lignosum subconvexnin dense sotosnm paleis etiam 
paucis sparsis prfeditiim ; setis simplicibus, c. 3 mm. longis, aiireo-flavis ; 
paleis c. 2*5 mm. longis, 0*5 m. latis, trancatis brunneis. Bractece involu- 
crates numeros® subscariosje ovato-lanceolatse acuminatcX' acuta3 integrae 
glabrse, 2-2*5 cm. longae, 2-5 mm. latm, margine nigro apieem versus 
minute ciliato-pubescente. Flosculi numerosi.«5simi purpiirei. Corolla 2*8- 
3*0 cm. longa, segmentibiis linearibus, c. 5 mm. longis, apice leviter 
incrassatis. Stamina c. 3*1 cm. longa: antberis manifeste caernkscentibiis 
vel cinereo-oaeruleis, c. 7 mm. longis, apice aciito, basi piloso-fimbriata. 
Styli c. 3*3 cm. longi, complanati angustissime lineares divaricati. Pappus 
duplex : serie externa brevi deorsuni (rcceptaculum ver<=ius) reflexa, c. 3 mm. 
longa, brevissiine plumosa vel subsimplici ; sorie interna longa, plumosa, 
1*5-1*7 cm. longa, erecta. Oramnn compressiim, c. 3 mm. longum. 
Acluenia rnaiura non visa. 

S.E. Tibet: Growing in pastures. Atso Tso, 4200-450(^ m., Aug. 2C 
F. Kingdom iranir)137 (type). 

The following specimens also belong to this species : — 

Tsarong, 8.E. Tibet: Plant of 1 inch. Flowers deep lake-purple. Open 
stony pasture on Ka-gwr-pw, Mekong-Salwin divide. Irat. 28® 30' i^. 
Alt. 13,000 ft. [3900 111 .], Aug. 1917, G. Forrest 14529. 

B. Himalaya (? Sikkim): ('humeguta, 4.W() m.. 1912 Rohmoo Lepcha. 
323. 

Sax^ssurba gnaphalodes (1)<\) Ostenf. in Sven, lledin, kS. Tibet, vi, 3, 33. 
(ssAplotaxis sorvcephala Schrenck in Fisch. & Mey. En. PI. Nov., i, 43.) 

Flowers over, pur()le i?). Wool of the inflorescence bright purple. On 
slate screes, reaching higher altitudes than No. 6153 Saussin^ea tridactyla 
Scliult'/ Dip. Atsa Pass, 4800-5100 m., Aug. 27, 1924. 61.54. “In 

flower on the Tro Pass, 1700 ft. [c. 5100 m.], where it reaches as high as 
flowering plants occur, Aug. 31, 1924.’' 

Saussurea tridactyla Schultz Bip. ex Hook. lil. FI. Brit. Ind. iii, 377. 

Flowers purple, more or less over. On slate screes. Atsa Pass above 
monastery, 4800-5100 m., Aug. 27, 1924. 6153. 

Cavba tanguensis (J. R. Druinin.) W, W. Sin. & Small in Trans. Bot. 
Soc* Edin., xxvii, 120. 

Flowers white. In alpine pastures, amongst dwarf Rhododendron. Nam 
U, A200 m., July 23, 1924. 5977. 
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Crkpis depbessa Hook. fil. & Thoms, ex C. B. Clarke Comp. Tud. 255. 

Flowers pale yellow. On alpine turf slopes facing sonth. Tang La, 
4000 m., Sept. 20, 1924. 6192. 

(^REPis Duby^a (C. B. Clarke) Marqnand & Shaw' comb. nov. [ = Lactuca 
Puhi/rea C. B. Clarke et C. bhotanica Hutchinson.] 

Flowers nodding, pale yellow. In alpine pastures and in the snbalpine 
region on loamy banks, under bushes amongst grasses and herbs. Temo La, 
4200 m., Sept. 15, 1924. 6188. 

Cbrpis glomrrata Decne. in Jacq. Voy. Bot. 99, t. 107. 

On the moorland amongst dwarf Mhodotiendron, Tang La, 4200-4500 m., 
duly 18, 1924. 5946. 

Var. PORPHYREA Marquand & Shaw var. nov. a typo differt floribus 
purpureis foliis ovatis longe petiolatis rogulariter sinuato-dentatis. 

Florets light purple, few and large. Leaves purplish red. 

S.E. Tibet : On bare stony chutes and screes on the sunny side above the 
Pasum Lake, d400-.S600 m., Aug. 19, 1924. 6113. “Abundant on slate 

screes at 4800-5100 m., above Atsa, Aug. 27, 1924.” 

Crepis rapcncploides Dunn in Journ. Linn. Soc. xxxv, 512. 

Flowers pale sulphur-yellow, nodding. In thick beds of moss in the Pirea 
forest. Pa La (Tra La)’, .3400-3600 m., Sept. 26, 1924. 6203. 

Crepis Umbrella Franch. in Morot, Journ. de Bot. ix, 255. 

Pa La (Tra La), 3400 m., Sept. 26, 1924. With 6202. 

PBBNANTHE.S BRITNONIANA Wall, ex DC. Pi’odr. vii, 195. 

Flowers purple. In mossy beds in the Picea forest. Pa La (Tra La), 
3400-3600 m., Sept. 26, 1924. 6204. 

Lactda SotJLiEi Franch. in Morot, Journ. de Bot. ix, 257. 

Flowers violet. On open earth slopes in the upper Rhododendron forest. 
Nyima La, 4000 m., Oct. 13, 1924. 6218. 

CoDONOPSis CONVOLVDLACBA Kurz in Joum. Bot. xi, 195. 

Flowers violet. In thickets in the open. Gorge of the Tsang-po, near 
Gyala, 2700 m., J uly 19, 1924. 5958. 

CoDONOPsis COBDIFOLIA Kom. in Act. Hort. Petrop. xxix, 108 (ex descr.). 

In fruit. Twiner in thickets on the edge of the forest. Capsule purple. 
Tsang-po Gorge, at Gompo Ne, 1500-1800 m., Dec. 9, 1924. 6371, 
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CoDONOPSis FCETKNS Hook. fil. & Thoms. in Journ. Linn. Hoc. ii, 16. 

Flowers lavender-purple with a network of darker purple veins. On 
the open moorland, among dwarf Rhododendron, Tang La, 4200-4500 in. 
July 17, 1924. 5943. 

CoDONOPSis LANCEOLATA (S. & Z.) Trautv. ill Act. Hort. Petrop. vi, 46. 

Twiner. Flowers green outside, cream witliin, veined purple. In thickets 
and hedges and in open pastures on the edge of the forest. Tsang-po Valley, 
below Pe, 2700-3000 m., July 28, 1924. 6030. 

(kiDONOPSis OVATA Beuth. in Hoyle Illustr. Bot. Himal. 253, t. 69, fig. 3. 

Flowers lav^mder, veined with purple. In alpine pastures, among bushes. 
Nambu La, 4200-4500 m., Aug, 15, 1924. 6097. 

roDOKOPsis THALiCTUiFOLTA AVall. ill Hoxl). FI. Iiid., od. ( arev, ii, 106. 

Flowers lavender with a purple ring at the base. On steep rocky Hhodo- 
dendron^oVixA slopes (ancient moraines) aliove the glacier lake. Nam La, 
4200 111 ., July 25, 1924. 5995. 

OoDONCpsis viHTDis Wall, ill Jtoxb. Kl. Ind., ed. Oarey, ii, 103, var. 
HIRSUTA (iiipp in Journ, Linn. Hoc. xxxviii, 386. 

Twiner. Flowers cream with a dirty violet flush. In open fields, hedges, 
etc. Pasum Lake, 3000-3100 m., Aug. 17, 1924. 6102. 

t^YANANTHiJs iNKLATKs llook. fil. A Thoms. ill J«)urn. Linn. Hoc. ii, 21. 

Flowers deej) violet. Growing in masses under bushes hv stream^, in 
thickets, et(^. Tumbatse, 3000-3400 m., Hept. 28. 1924. 6209. ** In the 

open, in sandy soil, it forms prostrate mats.” 

(^^ANA^THUS l.oHATrs Wall, cx Bentli. apud Hoyle 111. Bot. Himal. 309, 
t. 69, fig. 1. 

Flowers deep violet. In sheltered situations on open pasture slopes, 
amongst trees. Tang La, 3400-4000 in., Aug. 18, 1924. 5949. Also 

noted a.s abundant in tiie cultivated fields around Tumbatse. 

(/YANANTHUs MACUOCALYX Fraiich. in Morot, Journ. do Bot. i, 279, var. 
FLAVO-PiTRPVREiTs Murquand in Kow Bull. 1924, 252. 

Flowers pale sulphur-yellow. On open grassy slopes, amongst dwarf 
Rhododendron. Tang ]ja, 4200-4500 m , July 18, 1924. 5!t47. 

Cyananthcs ? PETIOLATUS Fraiicli. in Bull. Hoc. Piiil. Paris, s6r. 8, iii, 
147 (e descr.). 

Flowers bright l>lue, (Oalyx glabrous in 1 specimen, pubescent in others.) 
On sheltered banks and grassy slopes in the open and abundant in the 
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alpine pastures everywhere. Nambn La near Lo, 3400-4200 in., Aug. 16, 
1924. 6100. 

Oyananthus Wardti Marquand sp. n. ex affinitate C. maerocalycu Franch. 
var. pilosi Marquand sed foliis elUpticis sessilibus dense et longe pilosis hypo- 
pliyllis magnis subscariosis inter alia dififert. 

Planta perennis. Candex raiuosus hypophyllis obtasis spathulatis sub- 
membranaceis 10-15 mni. longis 3-3*5 mm. latis dense vestitus. Caules 
floriferi et steriles multi graciles adscendentes sparse pilosi c. 8 cm. longi. 
Folia caiilina infra minuta sursum increscentia oblanceolata subobtu>a, usque 
11 mm, longa, 4 mm. lata, subsessilia, utraque pagina dense pilosa pilis albis. 
Flores solitarii terminales brevissime pedicellali. Calyx externe totus 
densissime pilosus ; tubo c. 7 mm. longo, 6-7 mm. diametro, intus glabro ; 
lobis 5, 4-5 mm. longis, basi 3*5-4‘0 mm. latis, apice subacutis, intus 
pilosis. Corolla cau’ulea, 3-4 cm. longa usque ad tertiam partem in lobos 
5 divisa oblongos imicroniilatos c. 5 mm. latos, fauce albido-tomentosa. 
Stamina 5, filamentis gracillimis corollse tubo dimidio brevioribns. Stylus 
glaber corollas tubum vix excedens. Ovarium ovato-oblongum c. 1 cm. 
longum glabrum. 

S.E. Tibet : Nambu La, 3400-3600 m., Aug. 13, 1924, F, Kinydon WariL 
With 6082 {Microula sikkimensis Homsl.). 

Campanfla aristata Wall, in Roxb. FI. Ind., ed. Oarey, ii, 98, var. 
LONGISEPALA Marquaud var. nov. a typo differt calycis dentibus ad 25 cm. 
longis. 

The forms of this species vary much in the length of the calyx segments ; 
nevertheless, since in the present plant they greatly exceed any of those in 
the large series in Herb. Kew., both from the Himalaya and Western 
China, it may be useful to distinguish it as a variety. 

S.E. Tibet: Flowers violet. In pastures, Pa-sum-kye La, 4500 m., 
Aug. 25, 1924 {F. Kingdon Ward). 6133. 

Campanula pasumensis Marquand sp. n. ex affinitate C. coloraUr Wall, 
sed calycis lobis brevioribns foliis infra tomentosis differt. 

Herha perennis. Caudex crassiusculus. Caules multi adscendentes 
graciles pubescentes, 20-25 cm. longi, caulium annotinorum basibus per- 
sistentibus. Folia elliptico-rhomboidea sessilia, 4-18 mm. longa, 6-7 ram. 
lata, margine obscure serrato leviter recurvo, pagina superiore pubescent# 
inferiore tomentoso, nervibus obscuris. Bractew foliis similes tantulh 5- 
9 mm. longse. Pedicelli graciles pubescentes 1-2 cm. longi. Flores 
subcernui. Calyx tomentosus, lobis 5 ovato-lanceolatis acutis, 4 ram. longis. 
Corolla campanulata pallide purpurea extra puberula ; tubo 8-10 mm. longo^ 
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fauce 8-10 mm. lata, lobis subobtusis tube brevioribus. Stamina corolla 
dimidio breviora. Stylus fere 1 mm. diametro, corollam excedens. Fructus 
non visus. 

S.E. Tibet : On dry gneiss cliffs, facing south near Pasum Lake, 3000 m., 
Aug. 18, 1924, F. Kingdon Ward 6109. 

Adenophoua leptosepala Diels in Notes Roy. Dot. Gard. Edin. v, 175. 

Flowers violet, pale blue or white. Plant of 30-60 cm. along the grassy 
margins of cultivated fields, with many other flowers. Tumbatse, 3400 m., 
Aug. 5, 1924. 6052. 

Agapetes prjrclara Marquand sp. n. A. Lacei Craib affinis sed foliorum 
nervis supra conspicuis filamentisquc brevissimis signe differt. 

Planta epipbytica. Caules penduli parum ramosi pilis rigidis patulis 
obscure rubro-brunneis iibiqiie vestiti. Folia alterna elliptico-ovata, 1*5 cm. 
longa, 1 cm. lata, brevissime petiolata crassa coriacea, pagina superiors 
bullata costa nervisque latcralibus conspicuo impressis, ]>agina inferiors 
glabra pallide viridi nervis inconspicuis. Flores sanguinei axillares solitarii 
vel bini. Pedicelli c. 1 cm. longiglabri plus minnsve rnbelli. Receptaculum 
glabrum. Caly.v c. 4 mm. longus lobis quinque triangularibus acutis l*o- 
2*0 mm. longis latisque, nervis subconspicuis. Corollce tubo subcylindrico 
fauce constrieto, in hujus speciminis floribus niaturissimis (vix expansis) 
minus quain 2 cm. longo, 4 mm. diametro, lobis acutis. Staminum filamenta 
brevissima vix ultra 0*5 mm. longa ; antbcris 3*5 mm. longis apice in tubum 
inembranaceum corollam submquantem eonuatis. Stylus gracids c. 2 cm. 
longus. Fructus non visus. 

S.fj. Tibet; Hanging from rocks and trees in the rain forest. Flowers 
just opening, Tsang-po Gorge, 2100 m., Nov. 28, 1924 {F. Kingdon Uani). 
6323. 

This fine species is easily distinguished from A. Lacei (Jraib, which it 
closely resembles, by the anthers being placed at the base of the corolla 
instead of at a level slightly above its middle, owing to the comparatively 
long filaments and shoiter tubular ap|)endage of that species, and also in 
the appearance of the nerves on the upper surface of the leaf. 

Vacoinium serratum Wight in Oalc, Journ. Nat. Hist, viii, 171, var. 
LEUOOBOTUYs (Nutt. ex Hook, fil.) C. B. Clarke in Hook. fil. & Thoms. FL 
Brit. Ind. Hi, 452.* 

Flowers cream. On north-facing cliffs of the Tsang-po Gorge, 2500 m., 
Nov. 28, 1924. 6322. 

LINK. 40IJBN.— BOTANY, VOL. XLVIIl, B 
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? Vaooinium sikkimense C. B. Clarke in Hook. fil. FI. Brit. Ind. iii, 451. 
(Without flowers or fruit.) 

Flowers pink (June). Fruit purplish black, excellent eating (October). 
On open sheltered slopes and flats amongst dwarf and scrub Bhododendron. 
Doshong La, 3300-3600 m., Oct. 17, 1924. 6227. 

Gaulthbria Wardii Marquand & Shaw sp. n. habitu ad G. Veitchianam 
Oraib accedens sed calyce immutato persistente inter omnes species asiaticas 
distinctissima. 

Frutex statnra ignota. Rami dense adprcsse villosi pilis primo sericeis 
aureo-brunneis serius nigrescentibus. Folia elliptico-Ianceolata subsessilia 
coriacea, 3-6*5 cm. longa, 0*8-2*3 cm. lata, apice snbacuniinato acuto deflexo, 
margine anguste revoluto apicem versus cuspides paucissimas breves obtusas 
gerente ; pagina siiperiore glabra nervis alte impressis ; pagina inferiore 
dense adpresso-villosa nervis prominentibus. Inflorescentiw axillares brevis- 
sime racemosse dense brunneo-villosso. BractecB obovatse lanceolatae acutse 
tomentellsB, usque 5 mm. longa3. Calyx quinquefidus plus niinusve minute 
tomentellus extra etiam brunneo-villosus : sepalis imbricatis oblongo-ovatis 
vel oblongo-lanceolatis acntis, c. 4 mm. longis. Corolla alba urceolata 
ealycem leviter excedens, lobis quinque brevissimis obtusis recurvis. Stamina 
plerumque decern : filamentis glabris supra basin dilatatis corollse dimidiam 
partem subaequantibus ; antheris apice in caudas duas bifidas reflexas 
productis, foraminibus majusculis oblongis. Ovarium subglosum obscure 
pentagonum pubescens. Stylus simplex. Fructus maturus calyce non- 
succulento subindurato, c. 4 mm. longo, superatus. Semina nigra irregu- 
lariter elongata adscendentia. 

S.E. Tibet : On dry pine-clad slopes, amongst bracken etc. with Rhodo- 
dendron and “Martagon” Lily. Tong-kyuk, 2700 m., Ang. 10, 1924, 

F. Kingdon Ward 6071. 

This p'ant is anomalous among the Asiatic specie!^ of the genus in the 
calyx not becoming succulent as the fruit matures. It is more villose than 

G. Veitchiana Craib which it otherwise somewhat resembles. 

Gaulthbria nummularioides D. Don Prod. FI. Nep. 150. 

Flowers cream, berries blue-black. On banks, trailing over ledges, in 
pine forest. Chomo Dzong, 3000 m., Sept, 8, 1924. 6178. 

Gaulthbria Forrestii Diels in Notes Boy. Bot. Gard. Edin. v, 210. 

Flowers white. Growing in thickets in the Tsang-po Gorge, 2000-2300 m,, 
i?ov. 29, 1924. 6327. 

Gaulthbria Veitchiana Oraib in Gard. Ohron. ser, 3, Iii, 188. 

Flowers small, white. Berries numerous in compact clusters, almost milk- 
white, but with a faint bluish tinge. In thickets on open sunny screes. 
Po-Tsang-po, above Gompo Ne, 1800-2000 m., Dec. 23, 1924. 6396. 
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Gaultheria sp. n. ? (Material insufficient for diagnosis in the absence 
of flowers.) 

“Undershrub of 15-20 cm. growing in clumps along the open ridge in 
thick Ahies-Rhododendron forest. Berries pendent bright blue.” Tsang- 
po Gorge, 3000-3400 m., Dec. 1, 1924. 6331. 

Cassiope selaginoides Hook. f. & Thoms, in Hook. Kew Journ. vii, 126, 
t. 4. 

Flowers pure white, nodding, cream in bud. On grassy banks of the 
stream under Rhododendron bushes on the shady slopes. Tsela Dzong, 
3000-3400 m. First collected on May 12, and later in full bloom on 
May 23, 1924. 5663. In clumps on gravel banks and cliffs and open earth 
slopes. Doshong La (Pemako), 3400-3600 m., Oct. 23, 1924. 6244. 

Cassiope Wardii Marquand sp. n. ex affinitate C, fastigiatce D, Don et 
C. pectinativ Stapf sed foliorum pilis albis longis differt. 

Suffrutex 15-20 cm. altus densiiiscule ramosus. Folia d^nse iinbricata 
vetustiora rubro-brunnea, 5-7 mm. longa, 1'5 mm. lata, oblonga, apice 
cymbiforini, utrinque glabra, marginibus ciliatis pilis albis sericeis usque 
2‘5 cm. longis ad apicem ramorum manifestioribus. Flores axillares 
solifcarii penduli. PedicelU tomentosi raro ultra 1 cm. longi. Sepala 

5 rubra ovata subobtusa 3-3*5 mm. longa, margine anguste scarioso. 
Corolla ochrolouca oblongo-campanulata quinqueloba, c. 7 mm. longa, fauce 

6 mm. lata. Stamina 8 ; filamentis purpureis arciiatis conniventibus spar- 
sissimo pubescentibus ; antheris ovoideis. Ovarium quinqueloculare. 
Fructus non visas. 

S.E. Tibet : On steep grassy and rock-strewn alpine slopes and ridges, 
exposed to sun and wind, not yet in flower on the Temo La, 4200-4500 m., 
June 7, 1924. In flower on the Nyima La, Juno 20, 1924 (sent under same 
field number), F. Kingdon Ward 5752. 

PiBRiS FORMOSA D. Dou in Edin. N. Phil. Journ. xvii, 159. 

In bud. Flowers white? In bamboo* conifer forest in the Tsang-po 
Gorge, below Gyala, 2700-3000 in., Nov. 16, 1924, F. Kingdon Ward 6271. 
Flowers white. Thickets on very steep, dry, rocky slopes clothed chiefly 
with long grass, oak, and Rhododendron arboreum, E. Bhutan : Twenty 
miles south of Trashigang, 1800-2000 m., Feb. 18, 1925. 6426. 

PiERis ovalifolia D. Don in Edin. N, Phil, Journ. xvii, 159. 

Flowers snow-white. In pine forest, on the sheltered side ot the hill Pe 
(Tsang-po), 2700-*3000 m*, June 23, 1924. 5833. In thickets and open 
forest in the Tsang-po Gorge, Gompo Ne, 1500-1800 m., Dec. 9, 1924. 
6373. 
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PiERiB sp. n.? (Material insufficient for diagnosis in the absence of 
flowers.) 

Small shrub of 2-3 m. on cliffs in the rain forest. Tsang-po Gorge, 
2600 m., Nov. 27, 1924. 6317. 

Enkianthus deflexus (Griff.) Schneid. 111. Handb. Laubholzk. ii, 520. 

In fruit. Open thickets of Rhodendron etc. above the rain forest. 
Pemako, 2700-3000 m., Oct. 24, 1924. 6254. 

Diplabche multiflora Hook. f. & Thoms, in Hook. Kew Journ, vi, 383. 

In fruit. Forming mats on grassy alpine slopes between the clumps of 
dviViTf Rhododendron. Temo La, 4200-4500 m., June 11, 1924. 5770. Also 
noted as in flower in the above locality on July 7. 

Ptrola Forrestiana H. Andres in Notes Roy. Bot. Gard. Edin. viii, 8. 

{’lowers cream, fragrant. On steep shady banks in mixed forest. 
Doshong La, 2700-3000 m., June 30, 1924. 5884. 

PvROLA MINOR Linn. Sp. PI. 396. 

Flowers scarcely open, white or cream ? In thick masses in the bog, 
under dwarf Rhododendron, Doshong La, 8000-3400 m., June 30, 1924. 
5883. 

Diapensia himalaica Hook. f. & Thoms, in Hook. Kew Journ. ix, 373. 

Flowers deep rose. Forming extensive mats on the alpine pastures 
between clumps of dwarf Rhododendron. Temo La, 4200-4500 m., June 11, 
1924. 5769. Flowers salinony pink with yellow corona. On rocks and 

steep slopes, amongst dwarf Rhododendron, Doshong La, 3600-3900 m., 
June 24, 1924. 5840. A form with sulphur-yellow flowers growing with 
the above. On rocks and steep alpine slopes, when it forms large mats. 
Doshong La, 3600-3900 m., June 24, 1924. 5841. 

Diapensia Warpii W. E. Evans in Notes Roy. Bot. Gard. Edin. xv, 233. 

S.E. Tibet Doshong La, 3000-3400 m. Not seen in flower. Prostrate 
creeping plant forming flat mats on the mossy and shrub-clad gneiss cliffs 
which face north. Growing with Cassiope etc. The capsule resembles that 
of Diapensia himalaica, but is borne erect on a rod pedicel 2-3 inches high. 
Capsule turns from red to black as it ripens.” In fruit, October 1924. 
6226. Very distinct from all other known species in the relatively large 
size of the leaves. 

Cbratostigma minus Stapf ex Prain in Journ. Bot. xliv, 6. 

Flowers bright blue, calyx crimson. Forming compact tufts 30-45 cm. 
high, and as much through, on the dry south-facing rocky slopes in gritty 
or gravelly soil. Tsela Dzong, 2700-3000 ra., Sept. 11, 1924. 6181, 



OOLLBOTION FROM EASTERN HIMALAYA AND TIBET. 


201 


Andhosace adenocephala Hand.-Mzt. in Notes Hoy. Bot. Gard. Edin. 
XV, 295. 

Flowers rose, or pale pink with greenisli yellow eye ; sometimes pure 
white. Forms small clumps on steep alpine turfy slopes, facing south, 
liong-chu, Tumbatse, 4200 m., June 18, 1924. 5800. 

Androsaob bisulca Bur. & Franch. in Morot, Journ. de Bot. v, 103. 

Flowers rose with crimson eye. At low altitudes forming close mats on 
open grassy slopes on the sunny side. At higher altitudes forming cushions 
on the cliffs. Tsang-po Valley, 3000-4000 m., May 8, 1924. 5(}54. 

Androsace erecta Maxim, in Bull. Acad. Fdtersb. xxvii, 499. 

Flowers white or pale pink. Amongst cultivated fields. Tsang-po Valley, 
below Pe, 3000 m., July 28, 1924. 6029. 

Androsace geraniifolia Watt in Journ. Linn. Soc. xx, 17. 

Flowers white or flushed with pale pink. In damp shady situations under 
bushes on the cliffs above the river. Gorge of the Tsang-po at Gyala, 
2700 m., July 21, 1924. 5966. 

Androsace strigilloba Franch. in Bull. Koc. bot. France, xxxii, 10, 
var. CANESCENS Marquand var. n. a typo diffort foliis pilis albis longis etiam 
densius obsitis. 

S.E. Tibet : Flowers pale pink, buds ruby ; just opening. In clumps on 
dry scrub-clad slopes, on the shelteied flunk of the mountain. Tsela Dzong, 
3000 m.. May 31,1924, F, Kingdon Ward 5726. 

Androsace mollis Hand.-Mzt. in Sitzungs. Akad. Wiss. Wien, 1924, 136. 

Flowers deep rose with yellow eye. Forming mats amongst the clumps 
of dwarf Ithododeiidron in alpine pastures. I'eino La, 4200 in., June 11, 
1924. 5768. 

Massa sp. n. (Material too young for diagnosis.) 

Flowers white. Shrub of 3-4 in. in thickets and on the margin of forest. 
Payi, Tsang-po Gorge, 2100 m., Dec. 2, 1924. 6338. 

Mtrsine sbmiserrata Wall, in Roxb. FI. Ind., ed. Carey, ii, 293, 
var. SUBSPINOSA (Don) C. B. Clarke in Hook. til. FI. Brit. Ind. iii, 512. 

Shrub of 1-1*5 m. Berries purple. In forest in the Tsang-po Gorge at 
Gompo Ne, 1500-1800 m., Dec. 12, 1924. 6349. “ The berries are used 
as a medicine in Tibet under the name of Chechongkara ’’ {F. K. W,). 

Ardibia undulata C. B* Clarke in Hook. til. FI. Brit. Ind. iii, 524. 

Undershrub of 30-45 cm. Berries carmine or scarlet. In forest. 
Tsang-po Gorge, at Gotnpo Ne, 1500-1800 m., Dec. 5, 1924. 6348. 

Specimen without berries or flowers. 
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Cynanchum aurioulatum Rojie ex Wight Contrib. Bot. Ind. 58. 

Flowers white. A twiner sprawling over and smothering bushes in 
thickets on the exposed flank of the Gorge of the Tsang-po, near Gyala, 
2400-3000 m., July 19, 1924. 5960. 

Marsdenia sp. n. ? aff. M, lucida Edgew. (Specimen without flowers.) 

Large twiner many feet in length with large pendent fruits in pairs. 
These fruits are as much as 20 cm. in length. In thin woods by the Po- 
Tsang-po, above Gompo Ne, 1800-2000 m., Dec. 23, 1924. 6398. 

Buddleia asiatica Lour. FI. Cochinch. 72. 

Flowers small, white, in short spikes. In thickets on the open hillsides, 
below the pine forest. E. Bhutan, 26® 30' N., 91® 30' E., 1200-1500 m., 
Feb. 19, 1925. 6431. 

Buddleia Candida Dunn in Kew Bull. 1920, 134. 

On cliffs and rocks in open sunny places in the river-bed and up the 
bracken- and grass-slopes above. Tsang-po Gorge (Gompo Ne), 1500 m., 
Deo. 9, 1924. 6372. 

Buddleia tibetica W. W. Sm. in Rec. Bot. Surv. Ind. iv, 270, (J5. Whitei 
Kranzlin in Engl. Jahrb. 1, Beibl. iii, 46), var. gRandiflora Marquand 
var. n. a typo floribus majoribus corolla ad 12-14 mm. longa 1*5 mm. 
lata ramulis subteretibus differt. 

S.E. Tibet : Small scraggy tree or large untidy bush up to 4-6 m. high. 
Flowers bright purple with deep orange eye, fragrant. No leaves yet 
appearing. Tsang-po Valley, below Tsetang, 3000-3400 m., April 29, 1924. 
5635. Flowers lilac, purple, or almost white with orange eye. Leaves 
variable, covered with silver or golden fur. The plant varies very much in 
size and habit, from scrubby thick bushes of no more than 20-30 cm. high 
on the open rocky son-scorched face of the mountain, to a large thick bush 
in villages and by streams in more sheltered situations. Many plants are 
still leafless and in flower ; others are passing over and coming into leaf. 
Tsela Dzong, 2700-3000 m., May 22, 1924. 5693. 

Buddleia tsktangbnsis Marquand sp. n. B. alUrnifolim Mazim. affinis 
sed foliis junioribus lanceolatis crassis sinuato-dentatis superne dense stellato- 
tomentosis inter alia recedit. 

Arbuscula magna nodoso-tortuosa spissa trunco distincto usque 5-6 m. alta, 
vel in clivis alveisve glareosis orescens frutex vel suffrutex spissus. Rami 
annotini paniculos florum numerosos breves densos gerentes, foliis junioribus 
infra editis. Folia alterna ; juniora lanceolata vix 2 cm. Icmga utrinque 
tomentosa; matura non visa. Inflorescentia bracteas parvas obtusas tomentosas 
inter floribus gerens. Flores fragrantes crebri subsessiles. Codyois tubus 
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2*5-3*0 mm. longus extra tomentosus intus glaber, lobis triangularibus 
acutia 0*5-0*7 mm. longis. Corolla subglabra 8-9 mm. longa, tubo 1‘5- 
2*0 mm. lato ; limbo ochroleuco, tubo intus aurantiaco florem quasi 
chrysoblepharum efficiente. Antherw supra ipsurn dimidium tubi corollini 
inserta). Stylus brevis. Ovarium 2 mm. longum in stylum breviorem 
sensirn angustatum, glabrum, longitudinaliter striatum. Fructus non visus. 

S.E. Tibet ; Abundant in most villages, around Tsetang, in the Tsang-po 
Valley, 3600 m. Growing in dry rocky or stony jdaces on walls, cliffs, etc.; 
in full bloom April 21, 1924, F, Kingdon Ward 5616. 

Bitddlbia Wakdii Marquand sp. n. liabitu B. tsetangensi Marquand 
aftinis sed ovario hispido subgloboso corolla minore subtomentosa foliis 
interdum oppositis inter alia differt. 

Arbor parva incompta (vel frutex magiius ramulosus) usque 4-5 m. alta. 
Rami juniores sparse tomentosi. Folia opposita vel alterna ; juniora vix 
3 cm. longa lanceolata irregulariter crenato-serrata apicem versus subintegra 
utrinquo toinentosa ; matura non visa. Flores fragrantes numerosi in intlo- 
rescentiis multis subglobosis 1*5-2 0 cni.diainetro congest!, in rfimulis brevibus 
nudis vel in caulibus aimotinis elongatis sossilibus. Bradea parv«'c lanceo- 
lato-ovata) tomentosae. Calyx dense tomentosus, tubo 2*0 mm. longo, lobis 
triangularibus 0‘5-0*7 mm. longis. Corolla supra externe sparse tomentosa, 
6-7 mm. longa, tubo 1*0-1*5 mm. lato, limbo pallide lilacino, tubo intus 
aurantiaco. Anthenv sub ipsuin medium tubi corollini inserta?. Stylus 
ovario longior. Ovarium subglobosum hispidum c. 1 mm. diametro. Fructus 
non visus. 

S.E. Tibet : On rocks, cliffs by the river, and around villages in the 
Tsang-po Valley, below Tsetang, 3000-3400 m., April 29, 1924, F. Kingdon 
Ward 5636. 

Crawfurdia Trailliana G. Forrest in Notes Roy. Bot. Gard. Edin. 
xvii, 76. 

Flowers bright purple. Abundant and very showy on open scrub- and 
bracken-clad slopes. Tsang-po Gorge, near Gompo Ne, 1500-1800 m., 
Dec. 4, 1924. 6344. 

Crawfurdia Wardii Marquand sp. n. (§ IHpterospermum) a C. Bulleyana 
G. Forrest floribus solitariis calycis lobis non foliaceis inter alia recedit. 

Herba scandens. Caules graciles purpurei tortilissimi. Folia breviter 
petiolata ovata acuminata ; lamina 4-7 cm. longa, 2-3 cm. lata, Integra vel 
basi obscure crenulata ; petiolus 2-3 mm. longus. Flores solitarii ter- 
minales vel interdum etiam axillares. Pedunculus longitudine variabilis. 
Calyx purpurascens : tubus 10-13 mm. longus in uno latere ad tertiam 
partem divisus ; lobi 5 parvi triangulares recurvati l‘5-2’5 mm. longi, 
nunquam foliacei. Corolla purpurea, late campanulata, supra expansa ; 
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tubus 3’5-4*0 cm. longus ; lobi 5, vix 5 mm. longi, latissimi subapiculati. 
Filamenta usque medium 3 mm. latum adnata (supra libera) . Aniherm inclusse. 
Ovarium stipitatum. Stylus 7-8 mm. longus. Stigmatihus recurvatis 
5-6 mm. longis. Capsula deliiscens. Semina discoidea alata 1*5 mm. dia- 
metro ; ala simplici 1*5 mm. diametro. 

S.E. Tibet ; Twining amongst scrub Rhododendron on steep slopes. 
Pemako, 3000-3400 m., Oct. 21, 1924, F. Kingdon Ward 6234. 

This handsome species can easily be distinguished from both C, Trailliana 
G. Forrest and C. BulUyana G. Forrest by the much less deeply-lobed 
corolla. The almost entire, shortly petiolate leaves and solitary flowers will 
serve readily to separate it from B. speciosa Wall. 

Gentiana ALGIDA Pall. FI. Ross, i, 2. 107, t. 95. 

One specimen approaching the var. Romanzowii Ledeb. Flowers creamy 
white, striped with thin green bands on the outside. In alpine pastures 
when the ground is not boggy. Pa-sum-kye La, 4200-4500 m., Aug. 25, 

1924. 6143. 

Gentiana amoena 0, B. Clarke in Hook. fil. FI. Brit. Ind. iv, 115, forma 
FALLIDA Marquand £. n. 

Flowers white against the dark scree. On slate screes, forming dense 
mats, Atsa (Pass above monastery), 4800-5100 m., Aug. 27, 1924. 6149. 

Flowers are of a curious tissue-paper-like consistency, colourless, trans- 
lucent, striped with thin black-purple lines on the outside upper half, faintly 
blotched and speckled with pale violet on the inside lower half. Leaves 
slightly fleshy. 

The same pale form has been previously collected with the type by the 
Mount Everest Expedition 1921. 

Gentiana capitata Buoh.-Ham. ex D. Don Prod. FI. Nep. 126. 

Flowers pale blue, sometimes almost white. On dry grass-slopes on the 
edge of the forest. East Bhutan, 26° 0^ N., 92°0'E., 1800 m., Feb. 21, 

1925. 6448. 

Gentiana crassuloidbs Bur. & Franch. in Morot, Journ. de Bot. v, 104. 
Flowers deep blue. In alpine turfy pastures amongst boulders and scrub 
Rhododendron on the Nam La, 4200 m., July 25, 1924. 6000. 

Gentiana oyananthiflora Franch. ex Hemsl. in Journ. Linn. Soc. 
uvi, 126. 

^ Flowers dusky violet. On grassy patches amongst the screes. Atsa 
Pass, 4800 m., Aug. 27, 1924. 6166. 

Gentiana lhasbioa Burkill in Journ. As. Soc. Beng. n.s. ii, 311. 

Flowers deep violet. Rosette plant on turf banks and in alpine pastures. 
Pa-sum^kye La, 4200-4500 m., Aug. 25, ]924. 6129. 
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Gentiana NAMLAENSis Marquand sp. n. inter Frigidas ex affinitute 
ir. oreodoxiv H. Sni. sed foliis anguste lineari-oblongis subacutis rainorum 
steriliinn subrosul esoentibus calycis dentibus triangularibus longe differt. 

IJerba pereniiis caulibus implicate cmspitosis latissime pulviniforinis^ foliis 
glabris ramorum steriliuin numerosorum subrosiilescentibus angnste lineari- 
obloiigis subacutis 2-2*5 cm. loiigis 2-3*5 mm. latis, ramorum floriferum 
paiicis lineari-lanceolatis subacutis pallide viridibus 1-1*2 cm. loiigis, 

2- 2*5 mm. latis. Hami florijeri brevissimi pauci erecti vix 5 mm. longi. 
Flores solilarii terminales scssiles. Calyx foliis superioribiis inclusus tubo 
7-8 mm, longo, subcumpanulato, lobis qulnque subinsequalibus anguste 
triangularibus acutis c. 6 mm. longis, 3 mm. latis. Corolla })allide cserulea 
campanulato-cylindrica 2*2-2*8 cm, longa, 7-8 mm. lata lobis quinque 
subdeltoideis obtusis 3-3*5 mm. longis, 3 mm. latis plicis subtriincatis qiiam 
lobis angustioribup. Stamina 8 mm. longa. Ovarium capitatum. Stylus 

3- 4 mm. longus. Semina immatura. 

The corolla is rather pale blue with the stamens united to the corolla 
tube along the basal (5 mm. of the filaments, upper 8 mill, of the fila- 
ments free. 

S.E. Tibet : Forming extensive mats on alpine slopes amongst creeping 
willows etc, on the Nam La, eastern extremity of the Himalaya, 4500 m., 
July 27, 1924 Kingdon Ward), 6025. 

Gentiana riiYLLOCALYX C. B. Clarke in Hook. fil. FI. Brit, Ind. iv, 116. 

Flowers very deep blue. On grassy screes, alpine turf, etc., and amongst 
dwarf Rhododendron, Plants usually scattered, sometimes clumps of half-a- 
dozen. Temo La, 4500-4800 m., July 7, 1924. 5907. Flowers pale blue. 
On alpine grassy slopes by the glacier lake, on a northern aspect. Nam La, 
4200 m., July 25, 1924. 5997. 

Gentiana prostrata Haenke in Jacq. Coll, ii, 66, t. 17, var. crenulato- 
TRUNCATA Marquand var. u, a typo differt corollce plicis subtruncatis 
crenulatis usque I mm. latis foliis imbricatis margine scabris. 

S.E, Tibet : Flowers bright blue. Forms little patches of brilliant colour 
on the turf or on earth banks. Pa-sum-kye La, Tibet, 4500-4800 m., 
Aug. 25, 1924 {F. Kingdm Ward), 6130. 

Var. bilobata Marquand var. n. a typo differt floribus minoribus vix 
usque 1 cm. longis corolla) plicis ovatis apice attenuatis bilobatis. 

This beautiful little plant which was found mixed in the gathering of G, 
eratsuloidis seems quite distinct from typical 6r. prostrata^ but as some speci- 
mens from Tibet {sine loc,) iu Herb. Kew. collected for Dr. King in 1882 are 
apparently intermediate, I have placed it under that polymorphic species 
until more material is available for study. The stems are very short 
(5--10 mm. in length) numerous, ascending from the typical rosulate base. 
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Basal leaves few, broad, with a well-marked hyaline margin. Cauline leaves 
ovate-spathnlate, raucronate, with a hyaline margin. Calyx tube 4'5 mm. 
long, 1-2 mm. wide, teeth 5 acute. Corolla in the dried plant dark blue 
below, purplish blue above (colour not noted in the field), 5-lobed, lobes 
ovate, attenuate, 1^ times the length of the plicae, which are subobtusely 
bilobed. Ovary 3-4 times as long as broad. Style vei’y short. 

S.B. Tibet ; In alpine turfy places amongst boulders and scrub Ithodo- 
dendron. Nam La, eastern extremity of Himalaya, 4500 m., July 25, 1924, 
F. Kingdon Ward. With GOOO. 

Gbntiana Pulmonaria Turez. in Bull. Soc. Nat, Mosc. xxii, 2. 317. 

Flowers pale slate-blue. In sandy soil and in open pastures. l)ruk-la 
Gompa, 3400 ft., Aug. 23, 1924. 6120, 

Gbntiana siKKiMENSis 0. B. Clarke in Hook. fil. FI. Brit. Ind. iv, 114, 

Flowers washy blue. On grassy banks in the subalpine region. Temo 
La, 3600-3900 m., Sept. 15, 1924. 6190. ? Conifer forest, Tsang-po Gorge, 
below Gyala, 2700-3000 in., Nov. 16, 1924. (Original field label left blank ; 
particulars inferred from the two succeeding numbers.) 62C9, 

Gentiana Tkailliana 0. Forrest in Notes Roy. Bot. Gard. Edin. iv, 69, 
t. 12. 

Flowers pale slaty blue, with white hairs in the throat. On alpine turf 
banks, amongst dwarf Rhododendron. Tang La, 4000-4300 m., Sept. 21, 
1924. 6199. 

Gentiana tsaronoensis Balf. fil. & Forrest ex Marquand in Kew Bull. 
1928, 62. 

Flowers dusky violet. On alpine turf slopes in exposed situations. Tang 
La, 4500 m., Sept. 20, 1924. 6194. 

Gentiana tubiflora Wall, ex Griseb, Gentian. 277, var. namlaensis 
Marquand var. n. a typo differt floribus minoribus vix usque 2 cm. longis 
foliis basilaribus subobtusis. Differing from the type only in the lower 
leaves being subobtuse and the small size of all parts. Flowers deep blue. 

S.E. I'lBET : On alpine turfy pastures and on gravelly slopes on the Nam 
La, 4200 m,, July 25, 1924, F. Kingdon Ward 5999. — F. Kingdon Ward 
944, collected at Atuntsu on a previous expedition, is the same variety 
of this species. 

Gentiana Veitchiobum Hemal, in Gard. Chron. xlvi, 178. 

Petals almost sky-blue, or bright china-blue, the tube more or less white 
inside with long stripes on the reverse. In alpine pastures near Gyamda, 
4200-4500 m., Aug. 30, 1924. 6171. Flowers deep rich blue, with narrow 
panels or pleats of green on the reverse. On sunny earth slopes above the 
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Pasum Lake, 3400-3600 m., Aug. 19, 1924. 6114 {forma). — Also noted as 
abundant on alpine turf slopes around Atsa, up to 4500-4800 in. Flowers 
sometimes pale blue. 

Gentiana Waltoni Burkill in Journ. As. Soc. Beng. n. s. ii, 310. 

Flowers pale violet-blue. On tbe sunny side of granite cliffs. Gyamda, 
3400 m., Sept. 2, 1924. 6173. Flowers deep sea-blue, rarely pale blue, 
purple or magenta. On steep sunny shrub-clad gravel and sand slopes, 
amongst scrub oak and bushes, growing in masses, a fine sight. Pe, 3000 m., 
Oct. 14, 1924. 6221. 

Lomatogonium dbltoideum Marquand comb. n. 

Fleurogyne deltoidea Burkill in Journ. As. 8oc. Beng. n. s. ii, 324. 

Swertia deltoidea Burkill, 1. c. 

Flowers pale slate-blue. On dry gritty scrub-clad slopes. Tsela Dzong, 
2700-3000 m., Sept. 11, 1924. 6183. 

Lomatogonium oREOCHARis Marquaiid comb. n. ^ 

Flturogijne oreocharis Diels in Notes Roy. Bot. Gard. Edin. v, 222. 

On alpine turf slopes. Temo La, 4200-4500 m.. Sept. 14, 1924. With 
6185. Flowers bluish-violet. Forming small clumps on alpine turf slopes 
on the Temlo La, 4200-4500 m., Sept. 14, 1924. 6186. 

Kingdon-Wardu Marquand gen. n. {Gentianacece-Swertiea) , 

Herba annua. Folia opposita. Calyx tubulosus 5-fidus usque medium 
lobatus, lobis inmqualibus. Corolla tubuloso-cainpanulata, circa ad \ lobata, 
tube basin versus foveolis 5 glandulosis margine ciliato-fimbriatis lobis 
oppositis instructo. Stamina 5 corollse basi uffixa. Stylus subnullus. 

A new genus occupying a somewhat intermediate position between 
Gentiana and Swertia^ differing from the former in the presence of a 
fimbriate foveola towards the base of the corolla below each corolla lobe, 
and from the latter in the conspicuous calyx tube surmounted by triangular 
lobes and well-marked corolla tube. From Jaeschkea it is readily dis- 
tinguished by the position of the stamens, which arise from the base of the 
corolla instead of from the sinus between the lobes. 

Kinodon-Wardia CODONOPSIDOIDES Marquand sp. ii. Swertia codono- 
psidoides Burkill MS. in Herb. Kew. 

Herba annua. Caulis erectus basi tortilis 25-35 cm. altus. Folia hasalia 
nulla. Folia caulina opposita lanceolato-oblonga sessilia 3-4 cm. longa, 
0*7-1 cm. lata subacuta. Fedunculi 2-3 cm. longi axillares 2-3 flores breviter 
pedioellatos gerentes. Calyx campanulatus subglaber tubo 3-4 mm. longo, 
lobis quinque insequalibus triangularibus, margine sparse pilosa, duobus 
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inagnis duobus parvis, 2’5~4’5 mm. longis, 4*6 mm. latis. Corolla pallide 
purj)urea tubulato-campaiiulata 8-10 mm. longa circa ad quartam partem in 
lobos quinque divisa sequales subacutos sinubus aiigustis. Foveolw quinque 
glandulosae raargine ciliato-fimbriatis. Stamina quinque 6-7 mm. longa. 
Ovarium stamina excedens. Stigma subsessile. 

The flower colour is a pale dull purple. The filaments are widened 
towards the base where they join to form a staminal tube 1 mm. long, 
arising from the base of the flower. 

S.E. Tibet ; In colonies under juniper or Pkea trees, on the edge of the 
meadow, in damp shady situations. Pa La (Tra La), 3600 m., Sept. 26, 
1924, F. Kingdon Ward 6205 (type). 

Tibet, 1882, “iM King^s collector (Fungboo?) in Herb. Kew. sine nuin. 

SwERTiA HisPiDiCALYX Burkill in Journ. As. Soc. Beng. n.s. ii, 321, 
forma subglabra Marquand f. n. a typo diflert calycis pilis perpaucis. 

Flowers magenta. On gravelly or sandy soil, amongst grass, etc., on 
open plains all up the Gyanula Valley. 

S.E. Tibet ; (yhoino Dzong, 3000 m., Sept. 8, 1924, F. Kingdon Ward 
6179. The calyx bears a few scattered hairs. 

Swertia Waudii Marquand sp. n. S. Ledeb. valde aSinis sed 

floribus majoribus pedicel lis longioribus recedit. 

Herha pereunis. Caudex crassus». Caulis erectus 30-40 cm. altus. Folia 
inferiora oblonga lamina 4-6 cm. longa brcviler attenuata, petiolo Jato, 
2-3 cm. longo. Folia caulina pauca anguste oblonga vel leviter attenuata 
basi lata apice subobtusa. Flores csesii solitarii vel bini. Fedicelli 2-3 cm. 
longi. Sepala laiiceolato-ovatu acuta 8-10 mm. longa, Fetala oblonga 
acuta 15-18 mm. longa, 5-6 min, lata. FoveoUe glandulosa? 10 fimbria tse c. 
0*8 mm. diametro prope corollse basin. Stainina 7~8 mm. longa. Ovarium 
c. 10 mm. longum. Stigma sessile non decurrens. Semina matura non 
visa. 

S.E. Tibet ; In damp alpine pastures and meadows, flowering in September 
and October. Temo La, 4200-4500 m., Oct. 10, 1924, F. Kingdon Ward 
6216. 

This species resembles the Northern Asiatic S, ohtusa Ledeb., but bears 
much larger flowers of a slate-grey colour, which lake on when dry a 
distinctive metallic shade. 

Halenia blliptjoa D. Don iu Trans. Linn. Soc, xvii, 529. 

Flowers pale violet. In marshy places, where it forms large colonies. 
Tnmbatse, 3000-3400 m., July 13; 1924* 5932. 
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Paracaryum oloohidiatum (DO.) C. B. Clarke in Hook. fil. FI. Brit. Ind. 
iv, 161. 

Flowers bright bine. On shaded banks and under frees by the river. 
Ilong-chu (Tumbatse), 3600 m., June 15, 1924. 5782. Flowers sky-bine. 
Growing in massed formation in shady thickets by the stream. Rong-chu, 
3600-3900 m., June 17, 1924. 5794. 

Microula sikkimensis (Oliv.) Hemsl. in Hook. Ic. PI. sab t. 2562. 

Flowers bright cobjilt-blne. Growing in large clumps on bare wet 
granite cliffs. Nambu La, .3400-3600 m., Aug. 13, 1924. 6082. 

Microula tibetfca Maxim. Mel. Biol, x, 682. 

Flowers blue. On screes and gravelly banks. Atsa, 4200-4500 m., 
Aug. 27, 1924. 6151. 

Oreooenia Munrui (C. B. Clarke) .1. M. Johnston in (Jontrib. Gray 
Herb. n. s. Ixxiii, 66. 

Flowers blue. Among.st cultivated fields. Tsang-po Valley, below Pe, 
3000 m., July 28, 1924. 6028. Flowers pale blue, very small and 

numerous. On dry oak-scrub-clad banks and in dry open pastures on 
gravelly soil, abundant. Pasum Lake, 3000 m., Aug. 17, 1924. 6105. 

Trioo.votis uoTUNDiFoi-rA ( Wall, ex Benth.) Benth. ex C. B. Clarke in 
Hook. fil. FI. Brit. Ind. iv, 172. 

Flowers pale sky-blue. Oii shady banks under rocks. Temo La, 
3900 m., June 5, 1924. 5738. 

Onosma Hookeui (^ B. Ckrke in Hook. fil. FI. Brit. Ind. iv, 178. 

On rocky slopes in thin oak forest on the sunny side of Pasutn Lake, 
facing south ea.st ; also in pastures ; 3000-3400 m., Aug. 19, 1924. 6115. 

Onosma Waddellii Duthie in Kew Bull. 1912, 41. 

Flowers sky-blue. In rocky open situations by the river on very sand v 
soil. Gorge of the Tsang-po, at Gyala, 2700 m., July 21, 1924. 5965. 

ScoPOLU LUUIDA Dunal in DC. Prod, xiii, 555. 

Flowers cream, sometimes rimmed with purple, evil-smelling. Growing 
rankly round villages with docks, Iinipatien$, and other weeds. Chu-nyima, 
3000 m., Aug. 9, 1924. 6068. 

Linaria yunnanensm W. W. Sm. in Notes Roy. Bot. Gard. Edin. ix, 110. 

Flowers pale purple. On open sunny grass and bracken slopes. Gorge 
of tho Tsang-po, near Gyala, 2700 m., July 19, 1924. 5959. 
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SoROPHOLAKiA Pezewalskh Batal. in Act. Hort. Petrop. xiii, 382. 

Flowers yellow. In shady crevices amongst boulders, in the forest. 
Nyima La, 3600-3900 m., 5820. Flowers orange. On screes and nnder 
boulders ; prostrate plant. Nam La, 4200-4500 m., July 24, 1924. 5989. 

Lindenbeboia gbandiflora Benth. Scroph. Ind. 22. 

Flowers gamboge. On rocky grass-clad slopes, where oak and Rhododen- 
dron grow scattered. Nyamjang Chn, Monyul and southwards into Bhutan, 
1500-2100 m., Feb. 13, 1925. 6420. 

Lindenbergia Gbiffithii Hook. fil. FI. Brit. Ind. iv, 262. 

Flowers bright yellow, the lower lip with small purplish brown speckles. 
Weak weedy shrub, growing several feet high but not erect, the stems 
soon flopping over. In thickets. East Bhutan, 26*^ 30' N., 91° 30' E., 
Ffcu. I9; m5.‘ 6425. 

Euphrasia Jaeschkei Wettst. Mon. Gatt. Euphr. W, forma {e descr.). 

Flowers white with a splash of egg-colour on the lower lip ; anthers dark 
chocolate. In pastures down in the valley. Tsela Dzong, 2900 m.. May 28, 
1924. 5706. 

Pedioularis asohistorrhyncha Marqnand & Shaw sp. n. ex afflnitate 
P. ScullyancB Prain, P, macranthce, Klotzsch et P. imignis Bonati sed a 
prioribus galea apice Integra, a postrema calycis lobis 2 foliaceis differt. 

Caulis erectus glaber, 17 cm. altus. Folia basalia pnuca bipinnatifida, 
usque 12 cm. longa, longe petiolata ; laininm pagina superiors glabra, pagina 
inferiore minute areolata sparsissime birsuta, pinnularum margine inciso- 
dentato acuto ; petiolo basi vaginante, vagina in costam sursum versus ut 
ala angusta producta. Folia caulina pauca alterna lasalibus consitnilia 
sed minora. In/lorescerUia terminalis breviter racemosa c. 10-12-flora ; 
bracteis foliiformibus. Pedicelli glabri, usque 1 cm. longi. Calyx laxe 
hirsutus, tubo cylindrico basi truncate, apice breviter dimidiate, lobis 
duobus foliaceis ovatis bipinnatifidis basi constrictis, 6-8 mm. longis. 
Corolla ampla : tubo gracilij usque 2 cm. longo, in calyce incluso ; 
labello albo lato suborbiculari, fere 2 cm. longo latoqne, lobis rotundatis 
lateralibus, 7-8 mm. latis, intermedio subminore basi leviter contracto ; 
galea subfalcata purpurea, 3-4 mm. lata, apice breviter rostrate, rostro 
decurvato integro obtnso vel vix truncate. Filamenta circa vel infra 
medium tubi inserta, duo hirsnta duo glabra. Fructvt non visi. 

S.E. Tibet; In marshy meadows. Tumbatse, 3400-3600 m., July 13, 
1924, F. Kingdon Ward 5930. 
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Pbdicclarts BELLA Hook. fil. FI. Brit. Ind. iv, 313, var. holophylla 
Marquand & Shaw var. n, a typo differt foliis integerrimis. 

S.E. Tibet: Flowers deep crimson. On open grass slopes in the upper 
Rhododendron forest. Tang La, 3600-3900 in., July 17, 1924, F. Kingdon 
Ward 5942. 

Forma rosea Marquand & Shaw f. nov. a varietate supra descripta 
floribus roseis differt. 

S.E. Tibet : Flowers pink. In alpine pastures on Nam La, 4200 m., 
July 23, 1924, F, Kingdon Ward 5975. 

Pedtcularis cephalantha Franch. ex Maxim, in Bull. Acad. Petersb. 
xxxii, 540. 

Flowers crimson. In open spaces in the Picea-Rhododendron forest. 
Temo La, 4200 m., June 7, 1924. 5754. Amongst dwarf Rhododendron on 

the alpine moorland. Temo La, 4200-4500 m., July 7, 1924. 5904. 

Pkdioularis cHEiLAXTiiiFOLiA Schrenk Enum. EM. Nov. ii, 19. 

Flowers pale sulphur-yellow. In pastures by the river. I)ruk-la Gompa, 
3400 m., Aug. 22, 1924! 6116. 

Pedicularis cryptantha Marquand & Shaw sp. n, ex affinitate P, (Fderi 
Vahl sed caule florifero obsolescente corolhc tiibo curvato filamentis omnibus 
glabris inter alia differt. 

Caudex repaiulus robustior. Canlium sterilinm e caudice plurium sub- 
cfcspitosorum pars basalis efoliafa gracilior glabrescens, 1-3 cm. longa, 
pars superior usque 14 cm. longa, adscendens sparse pubescens. Folia 
longo petiolata in feme lobis pinnatifidis pinnata superne bipinnatifida, 
usque 12 cm. longa ; pagina .snperiore glabra vel parcissiine hirsula, pagina 
inferiore minute areolata ; potiolo inferne dense superne sparse villosa. 
Inflorescentia solitaria inter caulium bases subsessilis, 10-12-flora. Flores 
“sulphurei, sine maculis.^’ Pedicelli graciles, usque 2 cm. longi (et 
fortasse longiores), plus minusve hirsuti. Calyds tubus cylindricus, 
c, 4 mm. longus, 2*5 mm. diainetro, dense villosus; lobis quinque anguste 
lanceolatis subacutis, c. 1*5 mm. longis. Corolla 1*8 cm. longa ; tubo 
inferne erecto, 1*5 mm. lato, superne proflexo et subdilatalo ; galea ereeta 
apice leviter incurvata tubo a^iuilonga, 2 mm. lata, apice subacuta ; labello 
suborbioulari trilobo, lobo terminali orbiculari, 3 mm. diametro, basi con- 
stricto, lateralibus longitudinaliter reniformibus, c. 5 mm. longis. Filamenia 
omnia glabra. Stylus brevis. Fructus non visi. 

S.E. Tibet : On the grassy banks of streams, in woods. Tsela Dzong, 
3400 m., May 29, 1924, F^ Kingdon Ward 5711. 
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Pedicclabis densispica Franch. ex Mnxitn. in Ball. Acad. P4tersb. 
xxxii, 594. 

Flowers pale purplish pink. On open bracken- and pasture-clad terraces 
above the river.' Gorge of the Tsang-po, near Gyala, Tibet, 2700-3000 m., 
July 19, 1924. 5955. 

Pkdiculabis Blwbsii Hook. fil. FI. Brit. Ind. iv, 312. 

Flowers deep purple-crimson. In marshy meadows. Tumbatse, 3400- 
3600 m., July 3, 1924. 5929. 

Pediculabis geaoilis Wall, ex Benth. Scroph. Ind. 52. 

In dry stony situations amongst small scrub. Tong-Kyuk, 2700-3000 m., 
Aug. 10, 1924. 6072. 

PEmcuLAKis INOENS Maxim, in Bull. Acad. Petersb. xxxii, 565. 

Flowers straw-yellow. In Rhododendron forest, or under Rhododendron 
scrub in the alpine region. Nuni La, Tibet, 3900-4200 m., July 25, 1924. 
5996. 

Pbdiculabts iNTEGBiroLiA Hook. til. FI. Brit. Ind. iv, 308. 

Flowers bright crimson. In the open moist meadows of the valley. 
Lunang, 3000 m., Aug. 2, 1924. 6039. 

Pediottlabis liONOiFLOBA Rudolph in Mem. Acad. Petersb. iv, 345, t. 3. 

Flowers bright gamboge, with two small chocolate streaks radiating 
from the centre of the lower lip. In open bogs in the Tsang-po Valley, 
east of Tsetang, Tibet, 3000—3400 m.. May 1, 1924. 5639. Flowers bright 
orange with two chocolate-brown streaks on the lower lip. In open bogs. 
Rong-Chu, Tumbatse, Tibet, 3600 m., June 15, 1924. 5786. Flowers 

brilliant orange with two chocolate-brown marks on the lower lip. In 
bogs, Tuml)atse, in full bloom at 3000— 3400 m., on July 10, 1924. 1924. 
5926. Flowers crimson, darker in the centre ; tube hairy. On alpine 
turf slopes. Atsa Pass, 4800 m., Aug. 27, 1924. 6167. 

PEDicnLABis MOLUS Wall, ex Benth. Scroph. Ind. 53. 

Flowers dark crimson. In meadows under rocks and bushes. Nambu 
La, near Lo, 3400 m., Aug. 16, 1924. 6099. 

Pebiculabis mychophila Marquand & Shaw sp. n. ex aflSnitate P. 
aphyllocaulis Hand.-Mzt. sed foliis dense tomentosis pedunonlis longioribns 
iilamentis glabris differt. 

Radices baud (?) fasciculati, angustissime pastinacseformes usque 9 cm, 
long!. Caules e radice c. tree, 7—8 cm. alii, erecti efoliosi pnbernli. 
Folia radicalia fasciculata erecta petiolata, usque 5*5 cm. longa, lamina 
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petiolo subsequilonga, usque 1*3 cm. lata, lanceolata bipinnatifida utraque 
pagina dense et broviter tomcntosa. Injlorescentia scaposa pauciflora. 
Bractece petiobitae bina? oppositaj foliiformes pinnatifidae utraque pagina 
dense tomentosae, usque 2*5 cm. longa3. Flores axillares solitarii. Pedun^ 
culi pubescentes bracteis siibbreviores. Calyx ellipsoideus obliquus, 
c. 6 mm. longus, 2*0~2'5 mm. latns, fruetu jam maturo lateraliter fissus, 
usque 9 mm. longus, 5-6 mm. latus, dense pubesceiis ([uinquelobatus lobis 
brevissimis obtusis vel emarginatis. Corolla atro-sanguinea ; tubo 
suberecto, c. 11 mm. longo, 1 mm. diametro, glabro ; galea ereeta, 6-8 mm. 
alta, c, 1*5 mm. lata, margino iuferioro plus rninusve horizontali recto 
superiore convexo, in rostrum decurvatum truncatnm c. 5 mm. longum 
angustata; labello trilobo lobo medio late ovato lateralibiis subreni- 
formibus minore. Stamvium filameiila gracilia omnia glabra; antheris 
ellipticis. Fructus (? vix maturus) ovoideus snbacuminatus acutus 
nigrescens hevis subnitens, c. 1 cm. longus, 4-5 mm. diametro. 

S.J]. Tibi:t : In crevices and on ledges o£ the gneiss cliffs. Nam La, 
4200-4500 m., July 25, 1924, F. Kiugdon Ward 6043. , 

Pediculaius Oedbri Vahl in Harnem. Dansk. Oek. Plantel., ed. 2, 580. 

Flowers dull straw-yellow with two brownish-purple spots on the upper 
lip. In pastures and on scrub-clad slopes among dwarf Rhododendron, 
Temo La, Tibet, 3900-4200 m., June 11, 1924. 5767. 

Pediculaius pectin ata Wall, ex Benth. Scroph. Ind. 52. 

Flowers crimson. Plant of 40-60 cm. In dry pastures in the forest and 
also in meadows. Chu-nyima, 3000 m., Aug. 9, 1924. 6066. 

Pedictlaris RHiNANTiioiDKs Schreiik Enum. PI. Nov. i, 22. 

Flowers pale purplish pink ; ‘‘horn’^ lip dark purple. In open sunny 
bogs. Temo La, 4300 m,, June 6, 1924. 5744. Flowers pale purplish 

pink, the twisted ‘Miorn dark purple. In open bogs. Temo La, 4200- 
4500 in., July 6, 1924. 5902. Lower lip bright sulphur-yellow, deep 

lemon in the centre ; upper lip also deep lemon. Frequent in pastures in 
the valley near Nambu La, 3600 m., Aug. 16, 1924. 6098. 

Pedicularis Uoylei Maxim, in Bull. Acad. Petersb. xxvii, 517. 

Flowers light purple. In bogs on the steep side of the hill. Temo La, 
3600-3900 m., June 8, 1924. 5763. Flowers purple. In open boggy 

pastures. Temo La, 4200-4500 m., July 6, 1924 5903. 

Yar. 0INBKASCBN8 Marquand & Shaw var. nov. a typo differt foliis cinereo- 
pubesoentibus. 

S.E. Tibet : Flowers purple wdth the upper lip darker. On alpine 
slopes^ amongst dwarf Rhododendron, Nyima La, 4600 m., June 21, 1924, 
F. Kingdon Ward 5814 . 

ONN. JOUBK.— BOTANY, VOL. XLVIIl. S 
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Pbdiculabis siphonantha D. Don Prod. PI. Nep. 65. 

Flowers purple. On open dry grassy slopes in the Rhododendron forest. 
Nam La, Tibet, 3900 m., July 23, 1924*. 5976. 

Pbdiculabis szeohuanica Maxim, in Bull. Acad. Pfetersb. xxxii, 588. 

Flowers purple. In open pastures on the margins of woodland. 
Tumbatse, Tibet, 3600 ni., July 14, 1924. 5938. 

Pediculauis TBiOHOGLOSSA Hook. fil. FI. Brit. Ind. iv, 310. 

Flowers crimson. In alpine turf pastures and amongst dwarf Rhododen- 
dron. Nam La, 4300 m., July 23, 1924. 5974. 

PlNGUIOULA ALPINA Linn. Sp. PI. 17. 

Flowers white with a lemon-yellow spot on the lower lip. Along the 
grassy banks of the stream, shaded beneath bushes of Rhododendron, etc. 
Tsela Dzong, 3000-3400 m.. May 12, 1924. 5665. 

.SlscHTNANTHUs BRACTKATA, Wall, cx DC. Prodr. ix, 261. 

Erect plant of 30-45 cm., growing on fern-clad rocks in thick forest ; 
also epiphytic. Tsang-po Gorge, at Gompo Ne, 1500-1800 m., Dec. 9, 
1924. 6370. 

uEsohynanthus lbyipes C. B. Clarke in DC. Monog. Phan, v, 28. 

In fruit, hanging in festoons from the trees in the forest. Tsang-po 
Gorge (Gompo Ne), 1500 m., Dec. 10, 1924. 6377. 

Obeochabts sp.? (No flowers or seeds and therefore indet.) 

In damp moss on the shady side of (ho cliff, in Rhododendon and Picea 
forest. Lusha, 3000-3400 m.. May 18, 1924. 5680. 

Didissandba lanuginosa C. B. Clarke in Hook. fil. FI. Brit. Ind. iv, 355. 

Flowers pale violet, nearly over. On gneiss rocks, shaded side. Gyala, 
Gorge of the Tsang-po, 2700 m., July 29, 1924. 6047. 

Didissandba rufa King in Hook. Ic. PI. xv, t. 1437. 

Flowers bright violet. On gneiss cliffs, under oak scrub in sheltered 
or damp situations. Pasuin Lake, 3000 m., Aug. 18, 1924. 6108. 

Gesneracb.® indet. (With no flowers or seeds.) 

“Leaves like green velvet, covered with pubescent hairs.” On damp 
moss-clad granite cliffs in the forested gleii. Tsela Dzong, 3400 m.. 
May 23, 1924. 5697. 

Inoarvillea gbandiploba Bur. 9l Franoh. in Morot, Journ. do Bot. v, 
138. 

In fruit on grassy banks and ledges of granite cliffs. Atsa Tso, 3900- 
4200 m., Aug. 26, 1924, 6145. 
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Strobilanthes alatits Nees in DC. Prodr. xi, 194. 

Flowers pale violet, brownish-yellow in the throat. Growing socially in 
the forest and there attaining a height of 6 or 8 feet. On sheltered slopes, 
in thickets, it is not so tall or bushy. E. Bhntan, 1200-1800 m., Feb. 20, 
1925. 6437. 

Strobilanthes sp. n. afF. S, capitato T. Anders. (Material insufficient 
for diagnosis.) 

Flowers violet. Woody plant of 2-3 in., growing in colonies in the 
forest in fairly open situations. Tsang-po Gorge, at Goinpo Ne, 1500 in., 
Dec, 10, 1924. 6379. 

Asystasia macrocarpa Nees in Wall. PI. As. Rar. iii, 89. 

Flowers while but tinged and striped with purple, the teeth darker 
purple. Undershrub of 1-2 in. in subtropical forest. E. Bhutan, 26^30' N., 
91° 30' E., Feb. 19, 1925. 6433. 

“Like many species of Acanthafea' this species shows movement of 
stamens. It is protandrons. In the cf stage, the style and stigma lie 
parallel to and above the tw o stamens, which are closely pressed against the 
upper lip of the corolla, the two anthers touching each other. In the ? 
stage the stamens separate, moving one to each side exposing the style, 
while the stigma now bends sharply down, clear of the upper lip, and 
projects right into the faii^vay. There are two conspicuous staminodes.^^ 
{F.K. Ward). 

Phlogacanthcs THYiisiFLoitus Nees in Wall. PI. As. Rar. iii, 99. 

Flow'ers dull brownish orange. Any en ct bush or scrub of 2-3 m. in 
thickets and margins of jungle in E, Bhutan, 26° 30' N., 91° 30' E., 
1200 m., Feb. 19, 1925. 6434. 

Adhatoda Vasica Nees in Wall, PI. As. Rar. iii, 103. 

Flowers pure white. In thickets, forming a large bushy shrub 2*5-4 m. 
in height. East Bhutan, without precise locality, 1200 m., Feb. 22, 1925. 
6447. 

Lagotis glauca J. Gaertn. in Nov. Comm. Petrop. xiv, 533, t. 18, fig. 1. 

Flowers purple, practici^Jly over ; calyx and bracte bright violet. On 
slate screes. Atsa Pass, 4800-5100 m., Aug. 27, 1924, 6160, 

Cartopteris Wallichiana Schaiier in DC. Prod, xi, 625. 

Flowers pale violet. A weak shrub as much as 2’5 m. high in the 
thickets in E. Bhutan, 26° 30' N., 91^ 30' E., 1200-1500 m., Feb. 19, 1925. 
6432 . 
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Plectranthtts oresbitjs W. W. Sm. in Notes Roy. Bot. Gnrd, Edin. 
ix^ 118. 

Flowers very pale violet, almost white, the upper lip spotted darker. 
Leaves strongly scented. Compact iindershrub of 110-60 cm. on dry scrub- 
clad south slopes. Tsela Dzong, 2700-3000 m., Sept. 11, 1924. 6182. 

Plectranthus Wardii Marquand & Shaw sp. n. P. Bulleyano Diels 
affinis, sed foliis plernmque latiorihus grossius suberenatis longi-petiolatis 
petiolis gracilibus corolla? paullo majoris tubo basi gibboso recedit. 

Frutex vagabundus, usque 2 in. altiis. Rami obscure quadranguli 
puberuli. Folia longe petiolata : petiolo gracili, usque 3*5 cm. longo, 
exalato ; lamina subrhomboidali, 3-6 cm. longa, 2‘5-4 0cm. lata, inarginibus 
antorioribus subprofunde crenato-serratis, inarginibus posterioribus integris, 
basi enneata, apice acuininato usque obtuso, utraque pagina glabra. 7n- 
Jlorescentia laxiuscula foHosa ; cymis inferioribus petiolos mquantibus vel 
vix superantibus. PeduncuU pedicellique graciles puberuli. Bractew 
hracteolcrque rainuta} lineares puberulne, vix ultra 1 mm. longa?. Flores 
pallide violacei. Cahjx subcampanulatus, c. 4 cm. longus, ina^qualiter 
(unam partem usque duas partes longitmlinis) quinquedentatus, dentibus 
duobus longioribus duobns subbrevioribus, quinlo brevi reciirvo, deltoideo- 
lanceolatis acutis intus pubescentibus extra minus pubescentibus ; denuim 
erectus parum ampliatus. Corolla majiiscula, 1*0-1 *2 cm. longa, pubescens 
supra ipsain basin abruptissiine gibboso-saccata, c. 3 mm. diametro ; labio 
superiore integro plus minusve ovak), c. 4*5 mm. diametro ; labio inforiore 
glabrescente quadrilobata, lobis siiborbicularibus basi levitor contractis, 
c. 2 mm. diametro. Stamina corollam subsequantia slaminibus interioribns 
sublongioribus. Fruefus maturi non visi. 

S.E. Tibet; Large straggling bush of 2 m. in open places in mixed 
forest in tlie Gorge of the Tsang-po, near Gyala, 2700-3000 m., July 19, 
1924, F, Kingdon Ward 5957. 

POGOSTEMON ELSHOLTZioiPES Bcnth. ill DC. Prod. xii, 153. 

Flower purple. On open bracken- and scrub-clad sunny slopes of the 
Tsang-po Gorge, near Gompo Ne, Dec. 4, 1924. 6346. Flowers purple, 
Bushv shrub 2-2*5 m. high in thickets. East Bhutan, 26^ 0' N., 92° 0' E., 
1200 m., Feb. 22, 1925. 6449. 

Elsholtzia btuobilifera Bcntli. Lab. Gen. et !Sp. 163. 

Flowers bright yellow. Open pastures by streams in sandy soil. Leaves 
very strongly scented. Atsa Tso, 4200-4500 m., Aug. 26, 1924. 6141. 

Miorombria Wardii Marquand & Shaw sp. n. A/. Piperellam DC. 
aliquanto simuhms sed habitu exaltata foliis petiolatis basi angustatis 
calycis dentibus brevioribus distinctissima, 
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Herba [)erennis, usque 50 cm. alta. Caules rigidi erecti teretes purpura- 
scentes pparse albido-puheruli. Folia basalia nulla. Folia caulina elliptico- 
ovata obtusa petiolata basi subcuiuiato, peiiolo 3~5 miii. longo puberulo, 
lamina usque 15 iimi. longa, 8 mm. lata, pagina superiore scaberula utraque 
pagina minute depresso-glandulosa. Hradea' foliitVmcs foliis minores. 
Inflorescenlia laxa e eymis sul)paucirioris axillaribus conshins. Bradeolce 
minuta) subulateic. Pedicelli graciles puberuli, 1-1? mm. longi. Calyx 
oylindricus purpurascens pub(M-uliis, 4-5 mm. longiis, c. 1*5 mm. diametro, 
glandiilis numorosis iiiicroscopicis sessilibiis aureo-nitentibus obsitiis, 
dentibus brevissimis deltoideis sul)acutis, fauce pilis longis albis pnedita. 
Corolla violacea majusciila gracilis, us(|ue 1*4 cm. longa, extra })ubescen8, 
labiore superiore ovato bilobato, c. .*? mm. diametro, labio int’eriore superioie 
sublongiore trilobate lol)is ol>longis rotuiidatis. Stamina quatuor didynama, 
duo exteriora labio superiore subbreviora, duo interiora ad faucom lubi 
attingentia ; antlieris renitormibus. Stylus filiformis, 1*1 cm. loiigus, ajdce 
vix bifido. Ovarium brevitcr quadrilobatum. jXticuli ellipsoideo-oblongi, 
c. 1*3 mm. longi, hcve.s subtrigoni. 

S.E. TiiiET : Undershrub o£ bushy habit with powerfully scented leaves. 
On open rocky grass-clad slopes in the T.sang -})0 Gorge, c. 2100 ni., Nov. 28, 
1024, F, Kingdon W ard 0324. 

Salvia uians Hoyle ex Benth. in Hook. Bot. Misc. iii, 373. 

Flowers blue with white low*er lip. Plant of t>0~70 cm. growing in alpine 
stony pastures, amongst shrubs. Near Gyamda, 3G00 m., Sept. 1, 1924. 
6172. 

Salvia Phzew^alskii Maxim, in Bull. Acad. Petersb. xxvii, 526. 

Flowers very dark purple, with velvety sheen. Abundant in open 
stony pastures by streams. Tumbatse, 3400 m., Aug. 5, 1924. 6053. 

Salvia triolspis Frauch. in Bull. Soc. Philoni. Paris, ser. 8, iii, 150. 

Flowers cream. In cornfields. Tumbatse, Tibet, 3400 m., Aug. 4, 1924. 
6049. 

Nepbta CCERULEsCens Maxim, in Bull. Acad. Petersb. xxvii, 529 
(ssxV. Thomsoni Benth. ex Hook. fil. FI. Brit. Ind. iv. 658), forma. 

Flowers pale violet, leaves strongly scented. In sheltered gullies or 
under rocks in the alpine pastures. Atsa Tso, 4500 m., Aug. 26, 1924. 
6136. 

Glbohoma oomplanata (Dunn) Turrill in Hep. Bot. Exch. 01. Brit. 
IsleSi V, 695. 

Flowers violet. Plant strongly scented. On slate screes, rare. Aisa 
Pass, 4800-5*00 m*, Aug. 27, 1924. 6157. 
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Dracocephalum Hemsleyanum Prain MS. comb. nov. (^Nepeta Hems^ 
leyana Oliver ex Heiiisl. apud Prain in Journ. As. Soc. Beng. lix, 305). 

Flowers bluish violet. Forming large clumps on open gravel terraces 
above the river. Gyamda, 3400 m., Sept. 2, 1924. 2174. 

♦ 

Dracocephalum tanguticum Maxim, in Bull. Acad. Petersb. xxvii, 530. 

Flowers bright violet. On granite and slate cliffs, sheltered in clefts. 
Atso Tso, 4200-4500 m., Aug. 26, 1924. 6134.. 

Galeopsis Tetrahit Linn. Sp. PI. 579. 

Flowers creamy yellow, lower lip violet. In cornfields. Tumbatse, 
3400 m., Aug. 4, 1924. 6048. 

PflLOMis TIBETICA Marcjuand & Shaw sp. n. P. hracteosw Royle ex Benth. 
affinis sed bracteolis omnibus angustissiniis spinosis cum calyce et labio 
superiore intus pilis nigrescentibus vestitis inter alia differt. 

lierba pereimis. Caulis erectus, usque 25 cm. altus, simplex vel rarissime 
ramosus obtuse quadrangulus suporne sparse pubescens vel villosus. Folia 
basalia longe petiolata : lamina late cordata ovata obtusa crenata, 5-7 cm. 
longa, 4-6 cm. lata, utraque pagina adpresse pubescente, petiolo pubescente 
c. 7 cm. longo. Folia catdina plernmque nulla. Braciem oblongo-ellipticse 
sessiles crenatae utraque pagina pubescentes, usque 4 cm. longse, 2 cm. latje. 
Bracteoloe numerosse lineares calycem fere sequantes pilis fuscis patulis 
vestitse, apice spinoso. Flores densius vorticillati, verticillis 3 cm. diametro. 
Calyx truncates pilis fuscis patulis flexuosis sparse vestitus, tube c. 12 mm. 
longo, 5 mm. lato, dentibus spinosi.«, 2*5-3’0 mm. longis. Corolla pallide 
rosea ; tubo calycem excedente ; labio superiore late cordato-ovato cucullato, 
c. 11 cm. diametro, extra sparse villoso vel pubescente, intus pilis fuscis 
dense barhato, margine valde deuticulato; Labio inferiore trilobate, lobo 
medio orbicular!, o. 4 mm. diametro, prseter cristam pilorum externam 
unicam glabro, lateralibus glabris ovatis obtusis vel suborbicularibus 
intermedio minoribus. Stamina robustiora usque dimidium labii superioris 
attingentia pubescentia, duobus exterioribus sublongioribus ; antheris 
anguste obrenifortnibus, fere 2 mm. longis. Styli glabri stamina exteriora 
sequanfces breviter et insequaliter bifidi, rarnis subulatis. Frueim maturus 
non visus. 

Eastern Himalaya : In open alpine pastures of turf in well-drained 
situations. Temo La, 4200-4500 m., July 6, 1924 (F. Kingdon Ward). 
5901 (type). Also Yatung, 27® 51' N., 88® 35' E. {H. E. HtAson) sine 
numero, comm, anno 1897. Ohaethanglaka, 3900 m., Sept. 6, 1911 {JiStm 
and Rhmoo)^ 5282. Lingtu, 3600 m., 1912 {Rohmoo Lepcha)^ 22. 
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Var. Wardii Marquand et Shaw var. nov. a typo differt foliis cordatis late 
oblongU attenuatis crenatis suhdoplo rnajoribns lubio superiore extus densius 
villoso. 

S.E. Tibet : Flowers purple. On the edges of cultivated fields. Tum- 
balse, 3400 m., July 14, 1924, F. Kingdon Ward. .5937. 

Eriophyton Wallichianum Benth. in Wall. PI. As. liar, i, 68. 

Flowers more or less over, purple. Wliole plant scented like Lamiinn. 
On slate screes at Atsa, 4800-.5100 in., Aug. 27, 1924. 61.58. 

Levcosceptrum cAlNCM Smith Exot. Bot. ii, 113, t. 116. 

Flowers cream, the exseited stamens giving to the long sjiike a bottle- 
brush appearance. In thickets on the open flanks of the hills. E. Bhutan, 
26° 30' N., 91° 30' E., 1800 m., Feb. 20, 1925. 6436. 

Polygonum alpincm All. FI. Pedem. ii, 206, t. 68, fig. 1. 

Flowers white. Forming largo clumps in stony ground by streams in the. 
open. Tumbatse, 3400 m., Aug. 5, 1924. 6056. ' 

Polygonum amplextcaulk 1). Don Prod. FI. Nep. 70. 

Flowers rosy crimson. In pastures under trees or amongst shrubs where 
the ground is not boggy. Tumbatse, 3400 m., Aug. 5, 1924. 6054. 

Polygonum filicaulb Wall, ex Meisn. in Wall. PI. As. Rar. iii, 59. 

Flowers white with purple centre. In thickets by the streams, forming 
colonies in deep shade. Tumbatse, 3400-3600 m., July 16, 1924. 5941. 

Polygonum Forrestii Diels in Notes Boy. Bot. Gard. Edin. v, 258. 

Flowers white, flushed crimson at the base. Anthers dark chocolate. In 
open situations, on banks and in pastures. Nyima La, 4200-4500 m., 
July 2, 1924. 5892. Flowers cream. On grassy alpine slopes, sheltered 

amongst Rhododendron bushes. Tra La, 4000-4300 m., Aug. 1, 1924. 
6046. 

Polygonum sibiricum Laxm. in Nov. Act. Petrop. xviii, 531, t. 7, f. 2. 

Flowers creamy white with bright crimson ovary. In the moist sand of 
the river’s flood channels. Tsela Dzong, 2900 m., May 1.3, 1925. 5669. 

Rheum tibeticum Maxim, ex Hook. f. FI. Brit. Ind. v, 56. 

Flowers at present white like the stem (etiolated) just coming up in o(ien 
alpine pastures, glaciated valleys, on screes, etc. Rong-chu (east range), 
Tumbatse, 4500 m., June 18, 1924. 5805. The Tibetans eat the young 
sterna and inflorescences. 
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OxTRiA DiGTNA Hill Hort. Kew. 158. 

In glacial flats at the moraine foot, in boggy ground. Nam La, 4500 m., 
July 27, 1924. 6023. 

Machilus Kurzii King ex Hook. fil. FI. Brit. Ind. v, 860 . 

“Seed a spherical nut.” Spreading evergreen tree of 10-12 m.in ever- 
green temperate rain forest. Tsang-po Gorge, 2400 m., Nov. 27, 1924. 6316. 

Edgbworthia Gardneri Meissn. in Denksohr. Bot. Ges. Regensb. iii, 
280, t. 6. 

In very young bud, Bush of 3-4 m. in thickets. Tsang-po Gorge, Tibet, 
2100-2400 m., Nov. 28, 1924. 6318. 

EL.ffiAGNUS UMBELLATA Thunb. FI. Jap. 66, t. 14. 

Flowers snow-white, smelling strongly of Jasmine. In thickets in the 
sandy soil of the valley bottom. Tsela Dzong, 2900 m.. May 28, 1924. 
5707. 

ViscUM sp. (No flowers or fruit.) 

In thickets on Leguminous and other trees. Forming great bunches 
particularly on 6375. Tsang-po Gorge, 1500-1800 m., Dec. 7, 1924. 6359. 

Sarcooocca Hookbuiana Baill. Monog. Bux. 53. 

Flowers white, fragrant ; berries blue-black. Growing on very broken 
ground amongst boulders and large trees in deciduous forest by the river. 
Tsang-po Gorge, near Feinako-chung, 2300 m., Nov, 18, 1924. 6277. 

Buxus SBMPERVIKBNS Linn. Sp. PI. 983. 

Flowers cream. Foliage olive-green turning orange and scarlet. On 
limestone olid's and rock slopes, on the sunny side of the valley. Growing 
in dense thickets above Nang Dzong, Tsang-po Valley, Tibet, 3400-4000 m.. 
May 2, 1924. 5642. 

Daphniphtllum himalatbnse (Benth.) Muell. Arg. in DC.Prod. xvi, 1. 4. 

In fruit. On steep open north-facing earth slopes below the dense 
Rhododendron forest. Pemako-chung, Tsang-po Gorge, 2700-3000 m., 
Nov. 21, 1924. 6305. 

Ulmub pdmila Linn. Sp. PI. 226. 

Many trees in fruit but not in leaf. Common in villages, monasteries, 
etc., in the dry stony side valleys above the river. At its best a fine tree of 
50ito 60 feet, but generally small and pollard. Tsetang, Tsang-po Valley, 
Tibet, 3600 m., April 24, 1924. 5617. 



OOLLBOTION FROM EASTERN HIMALAYA AND TIBET. 


221 


Andrachnb OHiNfiNsis Buiige Enum. PI. Chin. Bor. 59. 

Flowers pale green. Bush or shrub of 2-3 m. in sheltered places, hedges, 
gullies, etc. Tsela Dzong, 3000-3400 in., May 23, 1924, 5698. 

Ficus foveolata Wall, ex Miq. in Ann. Mus. Lugd. Bat. iii, 294. 

Hanging down from trees as an epiphyte or spreading over boulders in 
the thick semi-tropical forest. Tsang-po Gorge (GonipoNe), 1500-1800 m., 
Dec. 9, 1924. 6369. Climbing on large trees, chiefly oak, in the middle 

forest. Tsang-po Gorge (Gompo Ne), 2000-2500 m,, Dec. 11, 1924. 6387. 

Ficus sp. n. ? (Figs with gall flowers ; insufficient for diagnosis.) 

In fruit. Small tree of 10 m. in the lower forest of the Tsang-po Gorge, 
near Gompo Ne, 1500-1800 m., Dec. 4, 1924. 6343. 

Betula JAPONiCA Siebold apud Winkler in Engl. Pflanzenr. iv, 61. 78, 
var. SZECHLANICA yebneid. 

Slender tree 6 m. high. Growing on a steep sheltered shrub-clad slope 
where a stream ran down to the river, Giowing wdth willow, poplar, etc., 
20 miles east of Tsetang, Tsang-po Valley, Tibet, 3500 m., Apiil 24, 1924. 
5621, ^Small tortured tree with ascending trunk growing in birch copse on 
a steep slope. The trunks grow down the slope and then turn ii]>wards, 
growing erect. Bark red. Doshong La, 3000 m., Oct, 1924. 6451. 

Queucus incana Hoxb. Hort. Beng. 104. 

Tree of 15-20 m. with spreading habit, branched all the way. In the 
forest along the open grass-clad ridge above Gompo Ne in the Tsang-po 
Gorge, 1800 in., Dec. 7, 1924. 6355. 

Quercus ?semiserrata Itoxb. Hort. Beng. 68. (Without flowers or 
acorns.) 

A huge tree 30-40 m. high and 6-7 m. in girth 1*5 m. from the ground. 
In the middle rain forest with Tsuga, etc., at Puyi in the Tsang-po Gorge, 
2400 in., Dec. 2, 1924. 6336. A large tree up to 40 m. high and of ample 
girth. One specimen measured 6 in. in circumference 1*5 m. from the 
ground. Bark flaking in curved segments, as in Platanus^ but not piebald. 
In mixed forest with Tsuga^ Finus, etc., in the Tsang-po Gorge near Gompo 
Ne, 2100-2400 m., Dec. 6, 1924. 6358. 

Salix amyodalina Linn. Sp. PI. 1016, var. nipponxca Schneid. in PI. 
Wils. iii, 106. (<? specimen.) 

A larger plant than 6618 (5. hahylon'ca iiinn.), forming a large 
spreading bushy shrub or tree, 6 m. high in the river-bed. Tsetang, Tibet, 
2800 m*, April 4, 1924. 5619. — The tree is nearly always pollard. 
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Salix annulifera Marquand & Shaw sp. n. ex affinitate S» opsimanthm 
Schneider sed bracteis ovaiis truneato-einarginatis perulis annulatis trifidis 
persistentibus differt,. 

Suffrutex nanns, c. 30 cm. altus. Rami patentes griseo^brnnnei nodoai. 
Ramuli primum parce villosi mox glabrescentes. Perulw in annuluin tri- 
lobatum persistenteni coalitse, lobis deltoideis snbacutis. Folia obovata 
petiolata, 2-5 cm. longa, 1*5-4 cm. lata, ba.«i cuneata vel rare rotundata, 
inargine obscure serrulate ; pagina superiore glabra vel parcis&ime tomentella, 
pagina inferiore glauca primum parce villosa ; petiolo usque 1*5 cm. longo. 
^47n^n^a pla^itce masculce c. 3 cm. longa, c. 5 mm. diametro. Bractea dense 
villosa oblonga abrupte truucata, basi angustata, apice subcrenulato, 2*5 mm. 
longa, 1*7 mm. lata. Glanduli oblongo-lancoolati obtusi, c. 1 mm. longi, 
ventrali submajore. Stamina duo ; filumeutis 5-6 mm. longis, totis dense 
villosis. Amenta plantcp feminece c. 4 cm. longa, c. 6 mm. diametro, axi 
dense t)ubescente. Bractea ovata truncato-emarginata, c. 2*5 mm. longa, 
c. 1*5 mm. lata, parce pubesceiis. Orarium obpyriforme tomentosum, 
4-5 mm. longum. Styli reciirvati circinati glabri, apnee bifidi. Amenta 
fructifera usque 1 cm. diametro. 

S.E. Tibet : S and ? on steep rocky cliffs and slopes with dwarf 
Rhododendron etc. Doshong La, 3600-3900 m., June 29, 1924, F. 
don Ward 5870 (type). 

Var. MA CHIU LA Marquand & Shaw var. nov. a typo differ! amentisfeemineis 
ad 11 cm. longis. 

? only, in fruit. Scrub plant of 0*5-1 ni.on stony meadow slopes, facing 
south ; mixed with many other shrubs and small trees at the upper tree 
limit. Doshong La, Pemako, 3400 m., Oct. 23, 1924, F. Kinr/don Ward 
6239. 

Salix sp. peraflSnis S. argyropheggee Schneid. a qua bracteis multo 
majoribus differ!. 

Erect undershrub of 0*3-1 m. covering stony ground, or growing in 
thickets on more or less south-facing slopes. Doshong La, 3000-3600 m. 
In fruit, Oct. 22, 1924. 6241. 

This specimen probably belongs to an undescribed species but unfortun- 
ately is too incomplete for diagnosis. 

Salix babylonioa Linn, Sp. PI. 1017. 

A close bushy shrub growing about 5 m. high, in the sand of the river 
bed, and forming danse thickets. Associated with S. amygdalina Linn, 
var. nippomca Schn. Tsetang, Tibet, 2800 m,, April 22, 1924. 5618 
(d specimen). It also grows as a small tree, nearly always pollard. 
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? with leaves not yet expanded. Tsaug-po Gorge at Pemako-chung, 
2400-2700 lu., Nov. 20, 1924. 6296. 

Salie oalyodlata Hook. fil. ex Anderss. in Jouni. Linn. 8oc. iv, .55. 

Forming hassocks and mats on gravel chutes and stony platforms, tnostly 
facing north. In fruit. Dushong La (Peinako), 3400-3600 m., Oct. 23, 
1924. 6242. 

ISaliz ?FLABELLARI8 Anderss. in Vet.-Akad. Hand). 1650, Ixxi, 2.497 
(1852). 

In fruit. Undershrub of 30-60 cm., forming thickets on open, stony 
ground by the torrent, principally on north-facing slojies. Doshong La, 
Pemako, 3400-3600 m., Oct. 23, 1925. 6243. 

!SaUZ opaca Anderss. ex Herder in Act. Hort. Petrop. xi, 428. 

Tree of 6 in. growing by streams on sheltered slopes, or in villages. 
Usually pollard. 20 miles east of Tsetaug, in the Tsang-po Valley, Tibet, 
3500 m., April 24, 1924. 5622 with leaves not yet expanded). 

Growing in villages, generally pollard. Trap, Tsang-po Valley, Tibet, 
3500 m., April 25, 1924. 5624 ( ? with young leaves). 

Salix SIKKIMENSIS Aiiderss. in DO. Prodr. xvi, 2, 269. 

Specimens of both cf and ? trees. Leaves not yet developed. Shrub 
of 5-6 m. growing in the more open Ficea forest, on the south flank of the 
hill, or in thickets in the valley. In the ? the bracts are fringed with 
long silver hairs, giving the whole calkin a glistening effect ; they are often 
crimson at the tip, and the style is crimson in the young stage. Styles 2, 
each with 2 green stigmas. In the S the young anthers are brick-red, 
changing to golden yellow ; bracts fringed with long hairs. Toino La, 
3900-4200 m., J une 7, 1924. 5755. 

PoPDLUS AiiUA Linn. Sp. PI. 1034. 

In villages all along the valley. Not seen in fruit or flower. Pe, Tsang- 
po Valley, 2700 m., June 30, 1924. 5885. 

POPULUS CILIATA Wall, apud Hoyle 111. Hot. Himal. i, 346, t. 84 a or 98,” 
fig. 1, var. AURBA Marquand & Shawvar. nov. a typo differt loliis junioribus 
BubtuB aureo-tomentosis. 

“ Big tree 100 feet high [30 m.] and more. The leaves not yet fnlly out 
are purplish red above and beneath are covered with a netted skein of fine 
golden hairs which secrete a gummy substance.” 

S.E. Tibet: In villages. Tsela Dzong, 2900 m., May 15, 1924, F. 
Kin^don Ward 5675. 
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JiTNJPBRUS INCURVA Buch.-Haiii. ex Eiidl. Syn. Oonif. 18. 

Lar^e tree of 20-25 in. in temperate evergreen rain forest, first noticed 
with a large Magnolia and PimiSy 6315 [^Pinus exceha Wall.]. Tsang-po 
Gorge, 2100 in., Nov. 27, 1924. 6314. 

Taxus Wallichiana Zucc. in Abb. Akad. Muench. iii, 803, t. 5. 

In mixed forest, with oak, Hkododendron^ etc. Distributed through the 
Tsang-po Gorge, near Peinako-chung, but nowhere abundant, 2400-2700 in., 
Nov. 20, 1924. 6292. 

PiNUS Armandi Franoh. PI. David, i, 285, t. 12* 

In mixed forest in the lower part of the ravine, in well-sheltered situations. 
Doshong La, 2700-3000 in., June 20, 1924. 5882. 

(Probably this species but uncertain in the absence of cones.) — Tree of 
100-150 feet in height, forming extensive forests by itself or mixed with 
Ficea, on steep slopes at the upper end of the Tsang-po Gorge, Gyala, 
2700-3000 m., Nov. 17, 1924. 6282. 

PiNUS BXCELSA Wall, cx Lamb. Pin. ed. 2, i, 40, t. 26. 

Avery large tree (150-200 feet in height) in the evergreen temperate 
forest with Magnolia^ Ithododendron, etc. Scattered and not in clumps, 
Tsang-po Gorge, 2100-2400 m., Nov. 27, 1924. 6315. 

PiNUs SINENSIS Lamb. Gen. Pin. iii, t. 2. 

Forming forests by itself on the drier slopes, or in the valley. Tsang-po 
Valley, below Nang Dzong, 3400 m., May 6, 1924. 5649. First seen 
above Nang Dzong mixed with Ficea etc. 

PiNUS sp. aflE P. sinensi Lamb. {IndeL in the absence of cones.) 

Tree of 70 feet in height, scattered on open bracken and Alder-wooded 
slopes in the Tsang-po Gorge, near Gompo Ne, 1800-2100 m., Dec. 4, 1924. 
6345. 

PiCEA sp. (/ndet. in the absence of cones.) 

Forming forests on sheltered slopes or scattered through Ficea and 
Rhododendron forest. Tsang-po Valley (east of Nang Dzong), Tibet, 3400- 
4000 m.. May 6, 1924. 5651. 

Tsuga Brunoniaka Carriere Conif. ed. 1, 188. 

Large spreading tree 150 feet high, in mixed forest down by the river. 
Tsang-po Gorge, 2400-3000 m., Nov. 19, 1924. 6287. — Also noted as 
enormous trees in forest above Gompo Ne. The Tibetan name is Cha.” 

Tsuga sp. {IndeL in absence of cones). 

Large forest tree mixed with Ficea and Rhododendron, in sheltered glens 
and on the shaded side of the mountain. Tsela Dzong, 3400 m«, May 29, 
1924. 5713. 
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Abies Wbbbiana Lindl. in Penny Cyclop, i, 30. 

A large tree, upwards of 140 feet liigh, in forest with Tsuga^ Rhodo- 
dendron, etc. Tsang-po Gorge, 3000-3400 in., Dec. 1, 1921. 6332. 

Abies sp. (Indet. in the absence of cones.) 

Tree of 40-50 feet in height, forming forests in the Rhododendron under- 
growth on the sheltered slope of the mountain. Tsela Dzong, 4.300 m., 
May 14, 1924. 5674. 

La.rix Grifftthii Hook. fil. & Thoms, in Hook. fil. Illnstr. Himal. PI. 
t. 21 (?in the absence of cones). 

A fine tree, upwards of 100 feet high. Forming forests on the shaded 
slopes of the mountains and filling gullies in the Tsang-po Valley, below 
Nang Dzong, Tibet, 3400-4000 m.. May 6, 1924. 5650. 

Habenaria chrysea W. W. Sin. in Notes Roy. Bot. Card. Edin. xiii, 
204. {Det. V. S. Suminerhayes.) 

Flowers cream. Very frequent in alpine pastures. Tra La, 3900- 
4200 in., Aug. 1, 1921. 603t). 

Iris Clarkei Baker ex Hook. f. FL Brit. Ind. vi, 275. 

Flowers rich violet, with the texture of velvet, the falls .streaked with 
golden yellow. A rbizomatoiis plant growing in large patches in the grassy 
pastures by the riversitle, scattered amongst trees at Rong-chu, Tnnibntse, 
3600 m,, June 15, 1924. 5783. 

Iris ?CiONIOCARPA Baker in Gard. Chron. ii, 710. 

Flowers violet with yellow crests on the falls. Open sunny hillsides 
covereil with oak scrub, in sandy soil. Tsela Dzong, 2800-3000 m., May 13, 
1924. 5668- Flowers bluish purple, with egg-yellow crests on the falls 

and a mottling of white below. Growing in clumps in the open pastures at 
the bottom of the valleys. Often mixed with /. Rlnrkei (No. 5783). Rong- 
chu, Tumbatse, 3600 m., Juno 15, 1924. 5787, 

Iris sp. n. ? (Material insufficient for ilesoription.) 

Flowers more or less purple or purplish violet. Falls mottled, standards 
paler ; crest orange. Plant, of 20-30 cm. when fully grown, occupying 
open meadows and grassy ridges in the nppor forest belt at Tsela Dzong, 
3900-4200 in. Just flowering May 30, 1924. 5719. 

Alstris graoius Rendle in Journ. Bot. xliv, 41. 

Flowers white, tinged pink; anthers red. In marshy meadows. Tum- 
bfttse, 3000—3600 m., July 13, 1924. 5933. 
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PoLYQONATOM sp. ? ( Indet. in absence of flowers or f rnit.) 

In the lower rain forest, as undergrowth or epiphytic at Payi, Tsang-po 
Gorge, 2100 in., Dec. 12, 1924. 6337. 

Allium Hookebi Thwaites Enum. PI. Zeyl. 339. 

Flowers cream. Plant of 30-60 cm. Growing in meadows, abundant on 
the Nambu La, 3000-3600 m., Aug. 13, 1924. 6084. 

Allium Jacqubmonti Regel in Act. Hort. Petrop. iii, 2. 162. 

Flowers purple. On grassy slopes of granite cliffs. Atsa Tso, 3900- 
4200 m., Aug. 26, 1924. 6147. 

Allium kansuensis Regel in Act. Hort. Petrop. x, 590. 

Flowers bright violet. In sheltered nooks on the gneiss cliffs. Num La, 
4200-4500 m., July 26, 1924. 6015. 

Allium tunnanense Diels in Notes Roy. Bot. Gard. Edin. v, 301. 

Flowers light purple more or less speckled. In sandy or gravelly soil 
under trees by the river. Tong-kyuk, 2700-3000 m., Aug. 10, 1924. 6076. 

Lilium hyacinthinum E. H. Wilson Lil. East. As. 100. 

Flowers purple, without scent. In shady pastures and on the edge of the 
forest. Tumbatse, 3600-3900 ra., July 3, 1924. 5893. — ^Also noted as 

abundant in alpine meadows elsewhere. 

Lilium taliense Franch. in Morot, Journ. de Bot. vi, 319. 

Flowers pink, the perianth segments heavily spotted with purple, except 
towards the tips, which are clear. Very fragrant plant of 60-90 cm. growing 
on the bush-clad slopes, amongst grass, ferns, oak scrub, etc. Not common 
and generally scattered. Gorge of the Tsang-po, near Gyala, 2400-3000 m., 
July 29, 1924. 6034. Abundant on bracken- and pine-clad slopes, with 
“ Virgatum" Rhododendron. Grows to 1*2 m. high bearing 12-20 flowers. 
In full bloom Aug. 10, 1924 (JF’. K. W.). 

Lilium tigbinum Ker-Gawler id Bot. Mag. 1. 1237. 

Flowers rich golden orange-red, evenly spotted (except the upper third 
of the petals) with dark purplish brown. Plant of 1*5 m. with no scent. 
Bulbils freely developed in the leaf axils. Stem densely rooted jnst above 
the bulb, which is shallow — about 15 cm. down. Growing in masses 
amongst grass, rocks and peach-trees. Gyamda River, near Tsela Dsong, 
3000 m.. Sept. 7, 1924. 6175. “ The bulbs are not eaten here, but branches 
of the flowers are placed on family shrines in monasteries etc.” (F. K. W.). 
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Lilium Wallichianum Schultes fil. Syst. vii, 1689. 

On very steep rocky slopes covered with long grass and bracken wilh 
Pinus sp. and Rhododendron arhoreum. The bulb is only a few inches below 
the surface in very fine dry sandy soil mixed with numerous large angular 
stones, derived from micaceous schists. E. Bhutan, 1200-1500 m., Feb. 19, 
1925. 6428. 

The original specimen was indeterminable as it was only in fruit, but one 
of the bulbs brought home flowered in 1926 and proved that it belonged to 
the above species. 

Lilium sp. (Indet. in fruit only.) 

There are possibly two species confused here. Not seen in flower. On 
south-facing steep alpine slopes, amongst herbs and small bushes. Doshong 
La and Pemako, 3000-3600 m., Oct. 20, 1924. 6232. 

Fritillaria ciRUHOSA U. Don Prod. FI. Nep. 51. 

Flowers nodding, yellowish green, irregularly freckled with purple on the 
inside ; more or less piirj)le on the outside. On earth banks, amongst scrub 
on loamy soil, facing south. Temo La, 4000-4300 m., June 6, 1924. 5748. 

Var. brachyantha Marquand & Shaw var. nov. a typo differt floribus 
minoribus, perianthii segmentis l*5-2*0 cm. longis fere totis nigro-suffusis. 

Collected with al)ove, Kingdon Ward 5748. 

Nomocharis NANA (Klotzsch) E. H, Wilson Lil. East. As. 13 [ = 
nanum Klotzsch Bot. Reis. Pr. Waldem. 53.]. 

Perianth segments light plum-purple, with a very dark mark at the base 
of each inner segment round the ovary ; also a crest of green fleshy 
processes which can hardly be called hairs. Ovary and filaments green ; 
anthers purplish brown, actually versatile but erect in the flow^er Bulb 
with linear scales typically Nomooharoid. On sheltered earthy banks 
amongst dwarf Rhododendron, Nyima La, 4200-4500 m., June 20, 1924. 
5809. 

Lloydia Delavayi Franch. in Morot, Journ. de Bot, xii, 193. 

Flowers bright yellow with bro>vn marking at the base of the corolla. 
On alpine turf slopes facing south. Doshong La, 4000 m., June 15, 1924. 
5854* Also seen at Temo La. 

Lloydia oxyoarpa Franch. in Morot, Journ de Bot. xii, 192. 

Flowers sulphur-yellow. On steep alpine turf slopes, sheltered under 
Rhododendron bushes. Rong-chu (Tn in batse), 4000-4300 m., June 18, 1924. 
5799, 
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Lloydia 8BR0T1NA Sweot Hort. Brit. ed. 2, 527. 

Flowers white. On a limestone outcrop on the east side of the valley. 
Rong-chu (Tumbatse), 3600-3900 in., June 17, 1924. 5793. 

Forma parva Marquand & Shaw f. n. a typo differt habitu humiliore et 
graciliore. 

S.E. Tibet : Forming masses on steep alpine turfy slopes near the limit 
of the lihododendron torest ; “covering the ground like dwarf snowdrops.” 
Rong-chu (Tumbatse), 4300 m., June 18, 1924, Kingdon Ward 5798. 

This form is smaller and more slender than the type, 6-8 cm. high. 
Flowers 8-9 mm., white, tinged purple on the reverse. Filaments glabrous. 
Style lobes erect. 

Lloydia tibetica Baker ex Oliv. in Hook. Ic. PI. xxiii, t. 2216, 

Flowers white, brownish orange inside. In alpine pastures. Tra La, 
4200-4500 m., Aug. 1, 1924, 6037. 

Trillium sp. {Indet» in the absence of flowers and fruit.) 

“Berries pendent, scarlet, in spreading racemes.” Amongst under- 
growth in thick forest in the Tsang-po Gorge, near Pemako-chung, 2500- 
2700 ra., Nov. 20, 1924. 6295. No berries were received with the 

specimen. 

Arfsjima flavum (Forsk.) Schott Prod. Aroid. 40. 

Spathe dull yellow, striped broadly with dull chocolate within. In soft 
loam, in the neighbourhood of cultivation. Tsang-po Valley, below Tsetang, 
Tibet, 3000-3400 m., April 29, 1924. 5629. 

AriSuEMA Wardii Marquand & Shaw sp. n. § TenuipistillaUe Engl, 
affinis A. Jacquemontii Bl. a qua specie spadicis appendico hand vel vix 
exserto crassius stipitato basi baud truncate imprimis differt. 

luher oblato-splueroideus, c, 2 cm. diainetro. Caulis erectus, usque 
4 dm. altus (usque ad flexionem spatlue). Cataphylla membranacea 
nitentia, infimo c. 6 cm. longo, altero c. 17*5 cm. longo, upice obtuso. 
Folia duo : basi membranacea vaginante auriculata, 5-7 mm. lata ; petiolo 
gracili, 6-7 cm. longo ab apice vagin® usque ad basin foliolorum. Foliola 
quinque radiantia elliptico-oblonga basi et apice attenuato-caudata, 5-9 cm. 
loiiga, l*5-2*8 cm. lata, glabra, nervis pinnatis duobus etiam inargini 
parallelis proxiraisqiie plerumque percurrentibus. Spatha c. 16 cm. longa 
(a basi usque ad caud« apicem) : tube fere cylindrico sursuin pergradatim 
ampliato, c. 6 cm. longo, 1 *0-2*0 cm. diametro, fauce (ostio) hand vel vix 
auriculata; limbo ovato, 3*5 cm. diametro maximo, apice longe caudato- 
acuminate pendente. Spadk plant® femine® 6*5 cm. longa, 3-4 mm. 
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diametro ; appendice 3 cm. longa, supra basin leviter ampliata sed hand 
trunoata, in apicem obtusum vix angustata, spathic faucem (ostium) baud 
vel vix excedente. Flores feminei confetti (spadicis parte florifera 4*5 cm. 
longa) ovoideo-utriculati, 2*5-3*0 mm. longi, glabri. Stigma simplex 
levissime inflatnm. Ovula quatuor. Fructus maturus non visus, Planta 
mascula non visa. 

S.E. Tibet : Spathe pale green with thin white stripes. In pastures and 
open woods by the river. Rong-chu (Tumbatse), 3600 m., June 15, 1924, 
F Kingdon Ward 5785. 

Aris^ema sp. (Material insufficient for specific identification.) 

8patho striped purplish brown on a greenish background. In lieavy 
forest, on banks. “ No sign as yet of any leaf.” East Bhutan, 26° 0' N., 
91° 0' E., 1200-1500 m., Feb. 21, 1924. 6443. 

ARUNDiNARiAsp. indet. (barren). 

Plant of () m., stem pale green ; growing in large clumps in Conifer 
forest, as undergrowth. Very thick in shady glens by streams. Tsang-po 
Gorge, below Gyala, 2700-3000 m., Nov. 16, 1924. 6270. 

Arundinaria sp. indet. (without flowers). 

Plant of 6-7 m., the long slender stems gracefully bowed. Forming a 
fairly dense and continuous growth on the more sheltered slopes of the 
valley mixed with scrub oak ; not defined into compact clumps. Rong-chu, 
below Tong-kyuk, 2100 m., Dec. 25, 1924. 6399. 

Arundinaria sp. indet. (barren). 

Leaves in large tufts. Forming an almost impenetrable barrier in the 
semi-tropical forest around Gompo Ne, in the Tsang-po Gorge, 1500- 
1800 m., Dec. 9, 1924, 6367. 

Dendrocalamus ?patellaris Gamble Bamb. Brit. Ind. in Ann. Bot. 
Gard. Ca’c. vii, 86, t. 75 (barren). 

In thick semi-tropical forest, growing in clumps. The weak stems flop 
over after reaching a length of 3 m. or so. Gompo Ne, in the Tsang-po 
Gorge, 1500-1800 m., Deo. 19, 1924. 6368. 

Note (p. 102). The nomenclature of No. 5804 should read as follows:— 

Pro-WOPHvton boapiflorum (Hook. fil. & Thoms.) Marquand & Shaw, comb. nov. 
Cochkaria scapyiora Hook. fil. & Thoms, in Journ. Linn. Soc. v, 154. 

Braga sinensis Herasl. in Journ. Linn. Soc. xxix, 803, t. 29, 

Pegmophgton sinense Hayek & Uand.-Mst. in Anzeig. Akad. Wiss. Wien, Math, 
Nat. Hz, 245. 
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Inteoduction. 

The study oE algae on the vsides oE ship.s has hitherto received liltle ntien- 
tion. Murray (32) pointed out the value of sucli research ns likely to yitdd 
information on geographical distriimtion etc.; and tlicre nr(‘ various 
instances of algae which must have been carried from other countries ]»♦ ing 
found on shijis’ sides or in the mouths of liarbours. 

The investigation of the salvaged monitor MJlatton* in 192C (29) indi- 
cated a pos.sibility of further success in this direction, and it vva-^ dceideib 
therefore, to take advantage of the sal\ aging of the sunken Ge rman Fleet 
in Scapa Flow to study the vegetation on the wrecks. A \isit pai*! 
from Aiig» 26th to Oct. 13th, 1926. It would obviously have liecn more 
profitable from the botanical standpoint if the salvaging of the vessels had 
taken place some eight years earlier, but the opportunity offered in 1926 
was so unusual as to be valuable. The following vessels were examined: — 
^ Seydlits,^ above water; ‘ Moltke ’ and 

‘Kaiser,’ both upside down, with a few feet of keel exposed at low water ; 
a Destroyer, only the lower part submerged ; ‘ Von der Taun/ overturned 

T 2 
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aiul snh’norgeil to a tlopth of 6-8 ft. ; ‘ Hindenburg,’ partially raised. The 
last liad been scraped and hence yielded few specimens, but the marine 
growths on the other vessels were undisturbed. 

Specimens were gathered at low water, and from varying depths down to 
72 ft. It was hoped that species from the Baltic or elsewhere might be 
found. The flora of the wrecks was, however, for the most part Orcadian ; 
but careful searcli revealed some algse hitherto known only from the Baltic. 
Submergence for eight years greatly militated against the chance of finding 
many foreign specimens. It is also possible that others may have arrived 
with the vessels, but had died off under the changed conditions. 

Collections for comparison were also made on the adjacent shores, and 
in all 167 species and varieties were gathered. Of these 121 species and 
varieties, including three novelties (one new to science), were taken from 
the wrecks. Thirty-six additions were made to the marine flora of Orkney, 
and one of the species found on the coasts is new to Britain, 

A small motor-launch with rowing-boat in tow was employed. In addi- 
tion to hand-collecting, a triangular dredge was used. This had a cutting- 
edge and the a[>ex was attached to a 12-ft. pole. By scraping the sides 
of the wrecks abundant hauls from depths of 3-8 ft. were secured in the 
net. For greater depths a larger dredge was used and this was lowered 
by a chiin. A diver’s assistance "as requisitioned ; he made two descents, 
bringing op samples from 40 ft. and from 72 ft. 


Physical FEAfiinES of Scapa Flow. 

Seapa Flo.v resembles an inland sea, measuring ten miles across and four 
miles north and south. It is sheltered on all sides by the islands of South 
Orkney. Pomona or Mainland lies on the north and east side, Hoy, Flotta, 
and Fara extend along its western and southern shores, while South 
Ronaldsay closes the circle to the south-east. 

The tidal stream flows from the Atlantic into the North Sea between 
Norway and the British Isles, and passes through the various channels 
formed by the Shetlands, Orkneys, and the north coast of Scotland. The 
opposition of the Orkneys to the tidal wave from the Atlantic causes 
great velocity in the stream in the Pentland Firth (36). A branch of it 
flows through Hoy Sound at the rate of eight knots; but, becoming sprea<l 
out in the Flow, decreases to three knots. It passes out through Hoxa 
Sound and joins the main stream in the Firth. There is very little tidal 
movement in the centre of Scapa Flow, the tide-range is 10 ft. only, and 
the water behind the islands of Cava, Fara, and Flolta, lying along the 
eastern side of Hoy, is only slightly influenced by the tidal wave. It was 
in this locality that the wrecks were sitnnted. 
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Owing to the numerous streams flowing from the mountainous island of 
Hoy, the water on its eastern side is of a low degree of salinity — 2 5 per 
cent. According to Oltmanns (34), enclosed seas, ue.^ witliout streams, 
should have a high degree of salinity — the normal is about 4 per cent. 

The small size of the specimens found and scarcity of rare and delicate 
species was doubtless due to this fact, or to the presence of oil, for Iteinke (37) 
remarks how plants accustomed to a high degree of salinity decrease in size 
or change in shape if subjected to a low salinity, as in the Baltic. 

The following facts on the physical condition of the Orkneys are taken 
from ^ The Orkney Book ^ (17). 

The presence of the “Gulf Stream bathing the shores of Orkney so 
influences tlie air temperature that a mean of 45®*4 with a range of (56® is the 
result. This is a little less than that of Kevv, with a mean temperature 
of 4y®'4. To the same cause may be ascribed the absence, with few excep- 
tions, of extremes of heat or cold, drought or flood. The temperatuie of the 
ocean varies only 13*^ during the year. It is lowest in February, being 
4i®*t>, that of the air being 38®'(5, and is highest in August, being 54®‘5 
w'hen that of the air is 54®. 

The Germans used {)Oor coal. To produce moie heating pov^er they 
sprayed it with oil, or used oil entirely as a fuel. This was a mineral oil in 
its natural state, thick, bituminous and heavy, from which petrol could be 
distilled. A portion floated on the surface, but the greater part, being 
heavier than water, sank to the bottom. Thus, in the neighbourhood of the 
wrecks, the sea-floor, though composed of rock, is knee-deep in oily black 
mud. It spread over the shores, especially where there were low’ sandy 
beaches, coating everything — rocks, stones, seaweed, etc. — with a thin 
layer of greasy blackness. In manipulating the seaweed one's hands 
acquired a grime, and the plants were frequently so filthy that they could 
be touched only with forceps. 

The oil affected the birds, but not, so it w^as said, the flsh. The green and 
brown and the coarser red alga3 flourished in spite of it, hut many of the 
more delicate species were stunted in growth or absent. 

Configuration of the Coast. 

Only that part of the eastern coast of Hoy between Longhope and Green 
Head, including Kisa Isle, was examined. The islands of (.'ava, Fara, and 
Flotta screen these shores from the rest of Scapa Flow, so there is consider- 
able shelter from weather conditions. Two types of coast-lino were noticed 
— a little promontory nortli of Mill Bay (Point of Cletts) formed the line 
of demarcation between them : — (1) Beginning at the south and working 
northwards, from Longhope, along North Ness, Ore, and Mill Bays, the 
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shores are flat, with low rocks, sand, stones, and mud bounded on the land- 
ward side by low earth banks. Grassy meadows lie inland traversed by 
])eaty burns. Owing to the influx of these streams, the water in the bays is 
slightly brackish. (2) At Point of Cletts conditions change, the coast 
becoming more rocky. Low banks of earth are continuous for a time, but 
a boulder beach makes the shore so rough and dangerous that the water’s 
edge is approached with difficulty. Hisa Island is of the same nature, so a 
small rowing-boat was necessary for collecting and dredging, as it could 
be easily moved about among rocky inlets. Further north at Green Head 
the cliffs are high and steep, with broken and fallen rocks descending to the 
sea. Beyond Green Head, the cliffs of Hoy stand high out of the water, 
with little or no beach ; towards the north end, at the foot of Ward Hill, 
which dominates that part of the island, they gradually cease, giving place 
to a sort of talus of a peaty nature (18). 

The Flora ok the Wrecks. 

The ‘ Hindenburg,’ with masts and funnels showing, lies sheltered by (lava, 
halfway between Lyuess and Stroniness, in about 11 fathoms of water. 

Much of the vegetation had been removed owing to salvage operations. 
From the sides hung some withered Porphyni and Desmarestia^ while below, 
beneath tho water, could be seen numerous Laminarias. Owing to certain 
experiments the stern rose unexpectedly during tho visit, and from a turret 
32 ft. b(dow high-tide mark tw^uty-two species were taken. The most 
interesting included; — Monostroma fuscum var. Blytin, Delesseria sinuosa 
var. linyulata, an unusual basal growtli-form of Antithamnion phimuhij and 
a large iuiml)er of epiphytes on Odontlialia dentata. 

The ‘ Von der Tann ’ lies bottom upwards between Green Head and Cava, 
at right angles to the ‘ Hiudenburg,’ and at a depth of about 8 ft. Speci- 
mens from 1() to 20 ft. down were obtained, mostly Laminaria saccliarina 
and De,imarestia aculeata, Irailliella intricata grew over the rhizoids of the 
latter. Brogniartella byssoidesj Bonnemaisonia asparagoidesy and Hetero^ 
siphonia voccinea were entangled among the branches. Altogether about 
eighteen species were collected. 

The ‘ Seydlitz ’ lies on its side a little to the south of the ‘ Hindenburg ’ 
with 20 ft. exposed. For several feet above high-water mark down to half- 
tide a green band encircled <he wreck composed of Enteromorpha minima 
with Protacoccus marina and fringes of Enteromorpha oompressu below* 
Still further down were scattered tufts of Pylaiella litoralis f. langifructus 
and Porphyra umbilicalis. Alarias marked the limit of low tide. Very 
large Laminarias overgrown with !Flustrse, Sertularias, and Ascidians were 
dredged from 7 ft. 
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Delicate and rare species, such as Lomentaria rosea, Pltyllophora TVaillii, 
Callithamnion polyspermum, etc., grew in tlie semi-darkness of port-holes 
and gratings. 

Seventy-five species were listed from this ship. Among the most interest- 
ing were Kylinia scaptv, a species new to science, of which the genus is new 
to Britain and hitherto known only from the Baltic ; Evtocarpus granulosus 
with intercalary unilocular sporangia, Forphyriopsis rovcinea, Ectocarpus 
Sandrianus, and Trailliella intncata. 

The * Kaiser ^ lies a few hundred yards to the north of the ‘ Hindenburg,’ 
where the water is more open and influenced somewhat by the tidal stream. 
Specimens were cleaner and larger. JHclyota dichotoma, Pylaiella litoralis, 
Laurencia pinnatifida, Folysiphonia nigrescens, Corallina squamata, ai d 
Cladostephus spongiosus, etc., were collected from the overturned keel, on 
which it was possible to land at low tide. A belt of brown aigse surrounded 
the ship, with a few plants boring into shells or creejnng over them. 

('odium mucronatum var. atlanticum growing among the rhizoids of Alaria 
and Fierosiphonia parasitica var. repens creeping over mussebshells \^ere 
among the numerous epiphytes. There were fifty species in alt. 

The ‘Moltke^ is situated between Cava and Hoy Island, in about 12 
fathoms of water, south-east of the ' Hindenburg.’ The keel lies exposed 
at low tide from which many small tufted plants were gathered, including 
Cladophora 7'upestris, Ftilota ; lumosa, Scyiosiphon lomentarius. 

In order to discover at what depth the brown algse ceased to grow and 
what species were to be found below, the services of a diver were employed. 
The limit of brown alga was reached at a depth of 40 ft., and twelve sjjecies 
were collected. At 72 ft. from the surface a few red algte were found — in 
all six species. 

[Since the above was written, the ‘ Seydlitz ’ and the ‘ Moltke ’ have been 
salvaged.] 




List of Alqm collected on Wrecks and on Neighbouring Shores at Scapa Flow. 
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Condition and Zonation of the Wreck Flora. 

The general sequence of algal zonation holds good with regard to the 
wrecks. As previously indicated, these lay on the west side of Scapa Flow, 
between the islands of Hoy and (Java, and their position is one of great 
shelter, where, despite the prevalence of high winds, the climate is moist- 
and temperate. The wreck flora, which developed after the sinking of the 
(lerman Fleet, possesses therefore many points in common with that of a 
rocky sliore where sheltered conditions prevail. 

A cursory glance revealed a distinct zonation of alg» occupying respec- 
tive levels on the wrecks. Very few of the plants grew directly on the 
ships^ surface, rusting iron providing an untrustworthy support. Barnacles, 
mussels, and even acidiellas afforded footliolds for the primary growths of 
vegetation, which, in their turn, served as habitats for an epiphytic popu- 
lation ; these, again, supporting a variety of microscopic species. This 
crowding of e[)ipliytes was due possibly to the telescoping of the zones 
of vegetation on a vertical surface. 

On certain wrecks — on the ‘Hindenburg^ (when ^partially raised), 
the ‘ Seydlitz,^ with 20 ft. above sea-level, and a partially submerged 
Destroyer in Bisa Bay — there were large vertical surfaces exposed more or 
less within the uasb of the tide. These were clothed with a green zom* 
consisting of s{»ecies of Enteromorpha and Cladophora, 

The horizontal surfaces of the keels of the ‘ Moltke ’ and ‘ Kaiscu* ' when 
exposed showed a mixed vegetation of tufted plants some directly on the 
<bips themselves, hut most on mussels attached to them. These surfaces 
proved more favourable than vertical cues, as is shown hy the increased 
number of species found ; on the ‘Seydlitz,’ within port-holes and gratings, 
shelter and shade fostered the growth of many red species, wdiereas oulside 
at the same level the vertical sides of the ship bore a scanty vegetation. 

The heavy belt of browm algae grew in the following order from above 
dow'nwards : — 

I. A more or less continuous line of AJaria at the limit of huv tide ; 
the plants small and ill-developed. 

If. Below this Laminaria digitata to a depth of about (5 to 11 ft, (In 
Kisa Bay a few plants of Saecorhiza Jndhosa mingled wdth the 
Laminarias were found on a partially submerged Destroyer.)* 
The Laminarias nearer the surface fuul short broad lamiuse widely 
divided. Each part of the plant had epiphytes, tliese attaining 
thei^ maximum growth both in number and size about 8 ft. down. 
Such epiphytes as C allithamfnon hgssoides, Ectocarpus eonfervoides, 
etc., grew mostly on the upper surfaces of the Laminaria blades, 
probably as a result of better illumination. Polysiphonia urceolata^ 
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Ptilota plumosa, Rhodymenia palmata, and Beletsena sinuota f. 
linguUtta were found on the stipes ; while handsome plants of 
Odonthalia dentata, Dil$ea edulu, Callophyllis laeiniata adorned 
the rhizoids. 

III. Short and wide specimens of Laminaria saecharina replaced L. digitata 
at a depth of about 11 ft. The plants attained their maximum 
dimensions at a depth of 40 ft., where stalk and rhizoid measured 
.32 in. in length, laminae 72 in. Laminaria saecharina and Saceo- 
rhiza bulbosa are the typical Laminarias of sheltered regions, and 
their prolific growths on the wrecks is in accordance with the 
characteristics of a sheltered flora. Desmarestia aculeata grew in 
any part of the brown belt, either epiphytically on the rhizoids 
of Laminarias or directly on the ships’ sides. Plants varied in 
length, some measuring even 47 inches. 

Encrusting algsp, such ns Lithoderma fatiseeus, grew over snail- 
shells etc., while OstreoJmm Quekettii and Conehoeelis rosea were 
found boring in the shells of barnacles. Beyond the belt of brown 
algae at a depth of 72 ft, JUlesseria sinuosa f. lingidata and Rhodo- 
phyllis bifida grew over A seidiella aspersa. The plants were small 
and scarce. Ostreobium Quekettii occurred in barnacles. The algse 
collected at 72 ft. agreed both in species and in habit (i.e., creeping 
or boring) with those dredged by Hamel (21) from 100 ft. in the 
English (/hannel. Ijack of light due to the curve of the ships’ 
sides and overhanging Lainiifarias accounts partly for the paucity 
of algiB at the lower depths ; the projections of the bilge-keels 
shut off all light from the flat bottoms of the ships. 

As shown in the accompanying tables (pp. 236-240), the total number of 
species gathered from the wrecks at definite levels are as follows : — 

At low-tide level sixty-four species ; at 6-1 1 ft. lower the greatest number 
was eighty species. Below this a gradual decrease was noted. Seventeen 
species were gathered at 16-20 ft., nineteen at 32 ft., fourteen at 40 ft,, 
till, finally, only six species were found at 72 ft. The high number of eighty 
is accounted for by the number of epiphytes. Summarizing the above, it 
will be seen that ; — 

1. Most of the vegetation censed at 40 ft. from the surface, or at the 
bilge-keel. 

2. Algse did not grow on the wide flattened under surfaces of ships owing 
to absence of light and foothold. 

3. The number of species decreased with increased depths. 
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Notes on the Additions to the Marine Flora of Orkney. 

PoRPHYRioPSis cocciNBA Roseiiv. — Numerous specimens grew over the 
Sertularias epiphytic on Laminaria digitata blades. Batters (6) included 
this plant in Porphyra, but later Roseuvinge (40) placed it in a new genus, 
Porphyriop&U. It differs from Porphyra in the chromatophore, which is 
flat, separated into portions, and without a pyrenoid. The reproduction, 
observed by Roseuvinge, is similar to that in Erythrotrichia — a curved divi- 
sion cuts off the round sporangium from a lunar-shaped sterile portion. 
Kirkwall is the only other Orkney locality from which this small and some- 
what rare alga has been gathered. 


’ Erythrocladia irregularis Rosonv. — This genus and species is new to 
Britain. It is known only from the Skagerak, where E, irregularis was 
found by Roseuvinge (40). The specimens were found on branches of 
Cladophora rupestris taken from the ‘ Moltke.’ They are minute circular 
patches from 90 to 100 in diameter when fully grown. Grow’th is 
monostromatic and horizontal. A single cell divides, and filaments are 




Erythrocladia irregularis lloseiiv. 

a, portion of a mature plant, x ca, 500 ; h and e, j^oung plants, x ca. 500 ; r/, sporangium. 


given off in all directions, these again branch, the branching taking place 
behind the ultinuito or penultimate cell (see text-fig. 1, «, e, d). Sporangia 
are formed in the centre. A crescent-shaped wall cuts off a portion of a 
cell in which a spore is formed. No pyrenoid was seen. The drawings 
are from material gathered in Scapa Flow. 


Chantransia hallandica Kylin var. parvula Rosenvinge (40).— This 
plant, new to Britain, was found by Rosenvinge in the S. Kattegat (text- 
fig, 2). The variety is extremely small and difBcult to distinguish from 



Tkxt-fio. 2. 



Chanti'Gn9ia hallandica Kylin var. parvtda Rosenv. 
from (39) fig. 2^. 

A, plant with sporangia ; B, filament with partly- emptied 
sporangia ; Of germinating sport' ; J) & B, young plants, 
still sterile, x 300. 


Text-fig. 4. 



Chantramia haUandka parmda Rosenv., X ca. 560, 
from ^capa Flow. 

G, empty sporaiigiimi. 


Tkxt-fig. 3. 



parmla Rosenv., from (39) fig. 24, 
with long cells and alternate 
sporangia; By with sporangia 
andantheridia; C, dwarfed plant 
with sporangium and sexual 
organs, x 3fK). 
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Kylinia scaprr> which was also found on the same filaments of old Cladophora 
rupestris. Careful observation, however, reveals definite points of differ- 
ence — the ereft habit, the budding out into sporangia of successive 
cells on a filament, the larger size of the plant and cells, and the stellate 
chromatophore. 

Most of the plants found at Scapa Flow are distinctly reduced in size, 
and bear only sporangia. Tlie drawings from the Scapa Flow plant (text- 
figs. 4 & 5) correspond very nearly with Ilosenvinge’s dwarf plant (text- 
fig. 3). They do not, however, taper at the extremities, nor do the 
sporangia occur opposite each other. 

Kylinia scAPi®, sp. n. — Oellula basalis sphserica fila plura, usque ad 4, 
horizontaliter einittens. Fila siinplicia vel plus minus ramosa, ramis 
pleruin'^iie oppositis horizontaliter ogredientibus. Celliilae sphasricse diametro 


Text-fig, 6. 



a, plants growing on filaments of Cladophora ; A, c, rf, & €y plants bearing andropbores ; 

/i plants bearing sporangia ; sterile plant, x ca. 550. 

ca. 4^-7 /i, chromatophorum ignotum. Fila nunquam pilo hyalino tenuis- 
simo terminata. Sporangia terminalia vel lateralia, ovata ca. lip, x 9^, 
LINK, JOURK,— BOTANT, VOL. XLVUI, XT 
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€elln1se androphoricse ca. n lat., longitndine variante ad apioeni et dorsum 
oellularnm Tegetativarnm, nt videtur, singnise rarins bins. 

Cystocarps and antheridia doubtful. « 

Kylirda seapce (text-figs. 6, 7) occurred on the branches of old Cludophora 
rupestris on the ‘Moltke,’ and on C. gracilis taken from the ‘Seydlilz’; 
the material was preserved in 2 per cent, formalin and sea-water. It differs 
from Rosenvinge’s species, K. romlata, in the shape of the basal cell, which 
is spherical, that of K. rosulata being hemispherical. The cells of the 
filaments are also spherical and bead-like, while those of K. romlata are 
longer than broad. The basal cell of K. seaptf gives off only one to four 
branches j those of K. rosulata may amount to seven. 


Tkxi^pio. 7. 



Kylinia scapa, sp. n. X C8. 800. 
a, sporaugium ; b, andropliore ; c, Liiir. 


The alga branches out from a spherical basal cell in one to three or 
four directions. The globular cells of (he branches measure oa. 4^-7^ in 
diameter, and may again branch out in opposite directions. Their growth 
is horizontal, and sometimes extends round the filament ; the colour is rosy 
rod (text-fig. 6, h, e, d). Sporangia are ovoid, ca. 11 /* x 9 ya, either terminal 
or lateral and sessile, full of granular contents (text-figs. Sf & 7). 
Colourless rod-shaped cells, called by Rosenvinge “ androphores,” measuring 
about 1 ft wide and of various lengths were seen, but antheridia and carpo- 
gonia were doubtful. K. rosulata Rosenv., the only other species of this 
genus, occurs in the North Kattegat. 

Bcthoea cbistata J. Ag. was found on two of the wrecks. The speci- 
mens of this rare and northern species were small, possibly on account of 
the slightly lower degree of salinity on the west side of Scapa Flow. 
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Phyllophora Traillii Holm. & Batt. is another rare plant. One speci- 
men was found on the ‘ Seydlitz/ another at Green Head on Hoy Island, 
both very small. 

Nitophyllum laoeratum Grev. f. reptans Lyle was found growing 
over a barnacle, partly erect and partly prostrate. Nitophyllum reptans was 
formerly figured and described by Zanardini as a distinct species, and is an 
example of an initial stage of a plant receiving specific rank. Subsequently 
it was proved that this was the prostrate form of N. laceratum (28). 

Dblesserta sinuosa Grev. var. LINGULATA Ag. is rare, but it was the form 
invariably taken from the wrecks, where it grew on the stipes of Laminaria 
digitata* The specimens found correspond with those from Skaill and 
Kirkwall in Batters’s collection, but not with his variety lingulafa. On the 
other hand, they agree with plants belonging to the variety from Kronborg 
in the Kattegat, and from Scandinavia, as seen among the specimens in the 
general collection at the British Museum (Natural History). The shore- 
form collected at Hoy Island was quit© distinct; its fronds were divided 
into ovoid leaflets. 

Pterosiphonia parasitica Falk, var hepens J. Ag. — Batters rank^i thih 
plant as a variety. In the present instance the same type ol plant could 
be seen growing over mussel shells, partly erect and partly creeping. The 
creeping portions attached to the substratum by means of rhizoid.s are 
evidently initial stages or growth-forms of the species. 

Trailliella intrioata Batt. — On all the wrecks that were examined 
this species was found epiphytic on the rhizoids of Alaria etc., from low 
tide down to a depth of 4U ft. This is the first record of the plant so far 
north ; it is a habitant of the southern shores of England. 

('OMPSOTH AMNION GRACILLIMUM Scliin. occurs ill Scotland, but hitherto 
has not been recorded for Orkney, though C\ thnyoides Schm. is listed for 
these islands. 

Antithamnion plumula Thur. (text-fig. 8). — Some of the specimens wore 
difficult to identity ; there were no sporangia, and the stiff o{>posite arrange- 
montof the branches suggested Piilothammon. A plant was found, however, 
bearing two upright branches, identical uith the form in question, while the 
other branches were typical of Antithamnion plumula, 

Fuons OERANOIBES L. var. linearis Batt. — Tufts of this variety were 
thrown ashore on Mill and Ore Bays. Where a burn entered the latter, there 
was plentiful growth along the muddy banks and over the stones. The 

u2 
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attenuated stalky habit of the plant is probably an adaptation to its mud habit. 
The Loch of Stennis, Orkney, is the only other recorded habitat of this variety. 

Ralfsia pcsilla Batt. is new to this district and also extremely rare, ft 
was taken from the stipes of Laminaria digitata along the shores of Risa 
Island and Green Head. 

Laminaria intermedia Fosl. f. longipes Fosl. (14,15) is an addition to the 
Marine Flora of Britain. Whether it has been overlooked hitherto or has 
been introduced from the Norwegian coasts by some unknown means cannot 
bo said. If intro iuced it may have come attached to ships, or with the cold 


Text-fio. 8. 



Antithamniim IHumtla, X co. 40. (Drawn from a photomicrograph.) 

Brniiches showing stiff and abnormal growth-form. 

current descending from the shores of Norway, or even by birds (7). An 
abundant growth of this form mingles with Laminaria digitala along the 
coast from North Ness to Green Head. Further investigation may reveal 
a wider distribution along the Orkney shores. The plant has a long flexible 
stalk and a large oval blade containing muciferous canals. 

Ectocarpus TF.RMINALIS Kiitz. formed a velvet-like layer over the stipes 
of Laminaria digitata. In America a similar growth has been seen on the 
stipes of Alaria fistulosa, on the blades of Egregia Menziesii, and also on 
wooden piles. 

Ectocarpus Sandrianos Zan. is rare and belongs to more southerly 
districts. Specimens have been listed from Bute and Ayr. The plant is 



SOME GERMAN WARSHIPS IN SCAPA FLOW. 


241 ) 


closely related to Ectocarpus viresee^is, with which it has sometimes been 
confused, but the close secund arrangement of Ihe small ovoid sessile 
sporangia and the pectinate character of the ultimate branches distinguish it. 

Ectocarpus granulosus Ag. (text-fig. 9). — In addition to the ovoid, 
sessile, plurilocular sporangia, borne for the most part on the upper branches, 
there also occurred single intercalary unilocular sporangia within the 
branches. Since these are characteristic of the genus Pylaiella, where, 
however, they occur in chains, the qu<‘htion of their significance in Kcio-- 
carpus arises, for not only do they occur in E. granulosus^ but also in 
other species of the same genus. Kuckuck considers Ectocarpus a further 
develo])inent of Pglaiella (25) ; they may possibly be vestigial, either the 


TkXT-FI(4. 9 



Evtocarpm yrumdosus Ag., X t50. (Drawn from a pliotomicrograpli.) 

Portions of tilaments wdth sessile and intercalary sporan^>ia. 

beginning or the end of a series of which Isthnoplea and Kjellmannia are 
intermediate stages between the truly intercalary and the apical positions 
of the sporangia. 

OsTRBOBiUM Quekettii Bom. & Flab., one of the boring Siphonete, is 
interesting, as its growth occurred at a depth of 72 ft., which was tlie limit 
of algal vegetation at the base of the wreck ^ Moltke.’ 

Hyella CAESPITOSA Born. & Flah , a Myxophyte, and Conchocelis rosea 
Batt., a red alga, are found boring in shells, such as barnacles, mussels, and 
Flustrte. Doubtless, their presence has hitherto been overlooked in Orkney, 
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as they are not uucoininon. The last-named is possibly the same plant as 
Ostreohium Qnekettii, which occasionally takes on a red colour (7). 

OoDiUM MUCRONATUM J. Ag. var. ATLANTIOUM CottoH. — This alga occurs 
abundantly on the west coast of Ireland, where Cotton (8) first noted its 
a})pearance and added it to the Marine Flora of Europe. In giving the distri- 
bution Holmes has mentioned Iona, Scotland, Isle of Man, and Orkney among 
its habitats. There are specimens in Herb. Brit. Mus. from Orkney collected 
in 1891 and 1894. Only small specimens were found among the rhizoids 
of Alaria on the ^ Moltke.’ 

Monostroma fuscum Wittr. var. Blyttii Batt. — The species has been 
recorded for Orkney, but not this variety, which, however, occurs in Scotland, 

Origin of Novelties, British and Foreign. 

As will be seen from the first column in the table (pp. 236-240) there are 
thirty-six additions to the flora of Orkney, including two genera, Kylinia 
and Erythrodadia^ previously known only from the Baltic, the species of 
Kylinia being new to science. There are two other species new to Britain, 
the remaining thirty -two additions having been already recorded for Great 
Britain. It is difficult to generalize on the origin of these plants. The 
West Coast of Britain is more favourable to algse and has been more inten- 
sively worked than the East Coast, but the absence of records does not 
necessarily mean that the plants are absent from the East Coast. For the 
majority of tlui species it is possibly better to regard their present range as 
having been (jxtended. 

Some of the British additions have not previously been collected so far 
north. They have probably travelled in the Gulf Stream and entered 
Scapa Flow vid Hoy Sound, us they are abundant along the West Coast 
of Great Britain and Ireland. Some of the species grow indiscriminately 
on either coast, but a few are recorded only from the East (Joast. 

One of the foreign novelties was a Norwegian alga, Laminaria intermedia 
Fosl. var. lotiyipes, found along the shores of Hoy and not on the wrecks. 
There are three Baltic species: Kylinia 8capm^%p,ii,yEryi1irodadia irregularis 
Rosenv., recorded from the Skagerak, and Chantransia hallandica Kylin 
t. parvula Rosenv., from the S. Kattegat. Although the last two species have 
been recorded from the Baltic, they may occur elsewhere in Britain. All 
three are microscopic species, and the genera have been worked principally 
by Rosenvinge from Baltic waters. 

Assuming that the three species are Baltic species which have recently 
reached the Orkneys, they may have been introduced either by currents 
or by the warships. They were epiphytic on two species of Ckdaphara 
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common both to Britain and the Baltic, one of which, C, rupestris^ is a 
perennial occurring in either saline or brackish water. Portions of Clado- 
phora bearing the epiphytes may have been carried upon the vessels 
‘ Seydlilz ^ and ‘ Moltke ’ from the Baltic to Scapa Flow. Small filamentous 
plants would either have escaped removal during cleaning operations or 
liave become attached to the ships subsequently. They may have persisted 
for a time, while the epiphytes continued to grow and may have spread to 
other algse. At the same time it might be urged that so far as is known 
the German Fleet came into Scapa Flow cleain of growth ; and, quite 
apart from cleaning work, the red and white lead used on ships to prevent 
corrosion would tend to inhibit growth of all kinds. 

The trend of the Atlantic Tidal Wave is from w(‘st to cast into the North 
Sea. Some of this drift passes up the Skagerak and down the Kattegat 
into the Baltic Sea as a bottom saline current. Ibere is no great movement 
in the opposite direction, tbougli an upper current of low s:ilinity from the 
Baltic passes out into (he North Sea, where it circles round, and, mingling 
with other water, is dissipated and gradually lost (24). 

There is, nevertheless, a northward movement of deep water along the 
east coasts of Britain (24), and it is possible that the alga? in question 
arrived by the latter devious route. The suggestion of direct transmission 
by w'arships, however, seems more feasible. 


Typks 01' Makine Floka of tue Coast. 

Each of the two following tjpes of coast^line has its characteristic marine 
flora : — (1) That of a rocky shore, as seen northward from Point of Cletts, 
and (2) that of low rock, sand, and mud, as described by (votton (8), and 
which can be seen along the coast southwards from Point of Oletts to 
Longhope. 

I. The Vegetation of the Rocky Shone. 

This type is most strongly marked at Green Head, wliere zonation of tlie 
alga 3 can bo observed along the face of the cliffs as if marked in streaks 
of colour by a gigantic brush. Lower seawards, where the shore is rough, 
the arrangement is broken and patchy. 

A. The Littoral Region. 

Beginning at the top of the cliffs and working downwards, the sequence 
of the Zones of Vegetation is as follows : — 

1. A black belt of the lichen Verrucaria maura measuring about 2 ft* 
in depth along the face of the cliffs* 

2. A large and dominant zone or “ Association ” of Fucus^ composed 
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of several sub-associations, in the following order, distinguished by their 
respective colours : — 

(a) Pelvetia^ a yellowish-green belt about a foot or so deep. 

(b) Fucus spiralis^ orange-green along the cliffs, forming a band 2 or 

3 ft. across. 

(c) Ascophyllum nodosum^ with its epiphyte Polysiplionia fastigiata^ 

hangs long strap-like frons over the boulders in an olive-yellow 
band measuring 2 or 3 ft. in depth, 

(d) Fucus vesiculosus^ in dull green patches over the rocks. 

(e) Fucus serratus^ distinctly green though dark in shade, spreads 

itself out over the flat stones near low-water mark. 

Plumaria elegans and Cladophom rupestris form a subsidiary or 
secondary association beneath that of Fucus vesiculosus (see 2 d). 
Here and there communities of Chylocladia articulata^ Deles^ 
seria alata^ and Polysiphonias mingle with this undergrowth. 

Chondrus crispus and Gigartina stellata form another clearly marked 
secondary association beneath Fucus serratus (see 2 e). 

The sub-associations of Plumaria^ Chondrus^ &c., are rather discontinuous, 
owing to the broken nature of the shore at their respective levels. 

B. The Suh^LittoraL 

1. The zone of Laminarias. — The shore ends at low-water mark on a 
platform or terrace covered with a heavy growth of Laminaria^ constituting 
a dominant association composed of the following species : — 

(a) Laminaria digitata mixed with 

(b) Laminaria intermedia f. longipes ; 

(c) Laminaria saccharina could be seen further out in deeper water. 

About 6 ft. seawards from the beginning of the Laminaria belt 
vegetation ceases, and the rocky floor is clean of growth. The 
water here is about 7-10 fathoms deep. 

2. An association of encrustiug algse occurs in patches here and there 
over the rocks and stones at about low-tide level. Of this, the principal 
plant communities are those of : — (a) Petrocelis cruenta^ (b) Lithothamnion 
incrustans, (o) Lithoderma fatiscens. 

Gave Vegetation. — One cave was visited. Little direct sunlight pene- 
trated, and local shelter w^as aflTorded by numerous boulders. The roof bore 
a velvety coating of Callithamnion scopulorum^ Uhodochorton Rothii^ and 
Oscillatoria margaritifera. 

II. Tse Vbbmtatxon ojf Low Roozb, Sanj>^ aeo Mxtd, 

From Point of Cletts southward the Marine Flora becomes much modified 
and akin to that usually associated with sand, low rocks, and mud. The 



SOME GERMAN WARSHIPS IN 8CAPA FLOW. 


253 


associations change — that of Fucus, though of wide extent, is no longer 
dominant, at least in its upper portions. 

A. The Littoral Region. 

1. The Fucxis Association Suhdominant. — This consists of : — 

(a) Pelvetia, with the exception of a few plants in chinks of wall or 
causeway, is now almost absent o\^ing to lack of suitable foot- 
hold at the right level, banks of earth ha>ing replaced the rocky 
cliffs. 

(t)) Fucus spiralis is poorly developed on account of the muddy and 
sandy nature of the shore, strewn with small stones. 

(c) Fucus vesieulosus. — Below half-tide there is a fair development of 

this species, low rocks affording adequate anchorage for its 
growth. 

(d) Ascophyllum nodosum appears along the lower littoral where a few 

hummocks of rocks protrude. This plant then takes the place 
of Fucus vesiculosusy which becomes subordinate and takes a 
lower level. 

2. Enteromorpha and Rhizoclonium spp. form the dominant association 
along the upper littoral, showing as a green zone along the flat shore, 
and extending among the Fuci, where, as an undergrowth, it becomes a 
secondary vertical association. Rhizoclonium sp. is often rolled by the tide 
into long strands, which, when bleached by exposure, resemble portions 
of rope. 

3. Porphyra is co-dominant with the previous association along the upper 
half of the littoral, and becomes dominant over the shore about the level 
of half-tide. Porphyra umbilicalis var. laciniata and P. miniata var. abyssicola 
grow attached to the stones and spread out over the beach, where their 
slippery fronds make walking difficult. 

4. Cladophora mpestris is a secondary association extending in wide 
patches beneath Fucus vesieulosus, aud mingling with Cladostephus spongiosus. 
It is a characteristic association of sand and mud where low rocks begin to 
appear. 

5. Cyanophycese in a widely distributed belt spread over the littoral from 
above high-water mark down to low-tide level. It is composed of the 
following plant societies: — Rivularia plicata and Isactis plana, growing abun- 
dantly on muddy banks at the mouth of streams. Lyngbya majuscula 
mingling with Rhizoclonium sp. along the littoral, while Rivularia atra 
grows over the stones down to the level of Fucus vesieulosus, covering them 
with little black dots. Calothrix asruginea and Symploca hydnoides are fairly 
common on the sides of muddy rocks. 
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B. The Suh-littoral Region, 

An association of Laminarise corresponds in species and arrangement with 
that of the more rocky shore, as previously described — the only addition 
being Chorda filum. Enormous plants of Laminaria intermedia f. longipes 
were thrown up along the beach, one frond measuring 49^ in. in length, 
and, with nearly the same width, formed a wide oval. 

COMPAHISON OF WrBCK FlOKA WITH THAT OF AdJAOBNT ShORES. 

A total of 167 species and varieties were collected from the wrecks and 
neighbouring shores. Forty-eight were common to both, 121 were found 
on the wrecks, but not on the shores of that particular locality ; while forty 
grew exclusively on the shores. 

Many species found on the shore were absent from the wrecks, as the 
level of the substratum afforded varies according to the depth of submer- 
gence. Thus growth was restricted for the most part to species belonging 
to low-tide level and beyond. In two cases only, where portions of vessels 
projected 20 ft. above tlie high water, their vertical surfaces, too wind- 
swept to support other vegetation, were clothed with a band of Entero^ 
morpha. 

Conditions of salinity, light, and a**ration near the wrecks differ from 
those prevailing uj)on the shore. The percentage of salinity in the water 
surrounding the wrecks is 3*2 — under the normal, though higher than in 
other localities near by. Tlie presence of Alaria^ C odium inner onatiim var. 
atlanticum^ etc., on the wrecks is doubtless accounted for by this fact, 
coupled with the decrease of shelter. The growth of brown algjc on the 
wrecks screened off much light, and in consequence certain red species 
were collected on them that we e not found upon tlie shores in that district, 
viz., Odonthalia deniata etc. The flora on the wrecks was largely epiphytic. 

The coast-line near the wrecks at Green Head is rocky and broken, and 
the ^egetation saxicolous. Increased aeration of th(». water as a result of 
wave action, exposure to moist air, and alternations of light and shade from 
rocks and boulders, foster a flora somewhat different in character from that 
on the wrecks, e. g., Gigartina mamillom, Rhodochorton Rothii^ Lithotham- 
nion incrustans^ Retrocelis cruenta^ Callithamnion scopidorum^ etc. 

In the brackish conditions of the bays between Longhope and Point of 
Cletts many species of Cyano^hycese flourish, with Fucus ceranoidee and 
its rare variety linearie^ also IJictgoeiphon hippuroides and Chorda filum — 
all species absent from the wrecks. 

The absence from the wrecks of Laminaria intermedia v, longipes^ abun** 
dant along the shores, cannot be explained, unless it be a matter of suita- 
bility of foothold. 

Zonation of algse found on the shore corresponded with that on the wrecks. 
Often, however, the composition of the zone differed. 
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Some Diffebekobs bet week Coast akb Wreck Floras. 

The species found on the wrecks were Enteromorpha minima and E. com- 
pretta, but those on the shore were E. clathrata and E. intestinalis. 

The geiins Fucus was represented by F. veiimlosus and F. serratus on 
the wrecks, whilst F. spiralis, F. vesiculosus, F, serratus, F. ceranoides, and 
F. ceranoides var. linearis belonged to the coast. Chorda fi/um, a sand and 
small-stone species, was restricted to the shores. 

The Lainitmrius of the wrecks were L. digitata, L. saecharina, and Sacco- 
rhiza bulhosa ; those of the shore were L. digitata, L. intermedia var. longipes, 
and L. saceharina. 

Rhodymenia palmata occurred on shores and wrecks, but the var. sarni- 
ensis was characteristic of the shore and var. marginifera of the wrecks. 

Delessetia sinuota was the normal habitant of the coast, while the 
var. lignlata seemed to be confined to the wrecks. 

Of boring algse Hyella ctespitosa and OstreoUum Quekettii were taken 
from the wrecks, but only Gomontia polyrhiza was found on the shores. 

My best thanks are due to Dr. A. B. Rendle for obtaining jiermission to 
view the wrecks; to Miss A. Lorrain Smith and to Mr. A. Gepp, M.A., for 
their kind help and valuable advice in determining species, and for their 
constant interest in the investigations ; to Prof. 0. V. Darbishire, who 
placed at my disposal literature connected with the physical condition of 
the Baltic Sea, etc. I am also indebted to Messrs. Oox and Danks, the 
Salvage Contractors, for granting permission to examine the wrecks, and to 
Miss Cox, who kindly secured specimens from the ‘ Hindenburg.’ Lastly, 
I wish to record my gratitude to Mr. David Wilson, whose boats I used on 
the expedition. The adaptation of the dredges for the special work on the 
wrecks was evolved and carried out by him, as was also the heavy work 
of manipulating the dredges and scraping the sides of the wrecks. Any 
success that has been achieved is largely due to his intelligent efforts and 
kindly help. 
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The Taxonomy and Geography of the Sino-Himalayan Genus Creman- 
thodium Benth. By R. D’O. Goon, M.A., F.L.S., Botanical Depart- 
ment, University College, Hull. 

(Plates 9-13.) 

[Read 19th April, 1928.] 

I. TAXONOMY. 

Introduction. 

This revision of the genus Crenianthodium was undertaken with two 
objects in view — to classify and, if necessary, to describe the abundant 
material, especially that brought from (/hina in recent years, and, by so 
doing, to provide a basis from which the distribution of the different species 
of this montane Asiatic endemic genus might be conveniently studied. 
For those reasons the revision is divided into two parts — taxonomic and 
geographic. 

Considered in terms both of species-number and total range, the largest 
genus of the flowering plants is Senecio. Found in all parts of the world, 
and including an array of growth-forms and minor differential trends, it is 
not surprising that taxonomists have constantly essayed to subdivide it by 
the description of segregate genera. The value of these genera varies con- 
siderably and is purely a matter of opinion, but in practice some have 
received more recognition than otluTs. Among the better known is the 
genus Ligularia* It is composed in general of tall robust herbs with very 
large, often reniforin, leaves and many-headed long racemes or spreading 
corymbs of large and handsome capitula. The constituent proportions and 
other minuiur of the capitula give them a facies which is quite distinct, but 
which it is difficult adequately to describe diagnostically. Distinct as is 
this type of plant from the more usual conception of Setiecio^ there are other 
species which are not so distinct, and which tend to grade imperceptibly into 
typical Senecio^ this being especially marked in the corymbose species, and it 
is very difficult to make a satisfactory generic description for IJgularia, 
Nevertheless, these species, phylogenetically, represent a trend from Senecio 
in the direction of increased general size, increase of leaf size, and develop- 
ment of radical at the expense of cauline leaves, racemose inflorescences, and 
various small features in the heads themselves. Moreover, they are geo- 
graphically segregated, being almost entirely confined to warm temperate 
LINK. JOUEN. — BOTANY, VOL. XLVIlX* X 
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Eastern Asia, only one or two species extending westwards to Europe and 
northwards into Siberia. Their area is thus largely within the temperate 
eastern monsoon region, and hence Ligularia may well be characterised as 
reflecting the climatic peculiarities of that zone and comprising the East 
Asiatic warm temperate high rainfall derivatives of Senecio. 

Within the geographical area of Ligularia lies a great part of the vast 
Asiatic mountain system with its widespread zones of alpine vegetation. 
Above certain altitudes i?i tliese mountains, the height varying with latitude, 
but in general about 12,000 ft., are found a number of (IJomposite species 
obviously resembling Ligularia^ but much reduced in size and very often 
with only a single nodding head. The heads are usually large and frequently 
have a peculiarly pleasing musk-like fragrance (a feature present also in 
certain species of Senedo from other parts of the world), which persists to 
an astonishing degree in the dried plants. Such a species was made the 
basis for the genus Cremauthodimn, This genus hears to Ligularia almost 
exactly the same relationship that Ligularia bears to Senecio, There is no 
absolutely diagnostic character to separate them, but the great bulk of species 
are distinguishable at sight. The species of Cvemanthodium represent, in 
fact, the high-alpine derivatives of Lig^daria, 

This prologue is necessary in order to explain a great difKculty which at 
once confronts the worker at these particular groups — namely, the difficulty 
of defining the genera. As regards CremanfJiodium, it became a question 
whether the genus should he maintained or sunk, and this, by analogy, w^ould 
involve the sinking of Ligularia. • The alternsitive to such a procedure must 
be to remodel Cremauthodium in such a way as is most consistent with 
known facts. The argument for reduction is the difficulty of diagnosis and 
consequent difficulty of generically identifying individual specimens. The 
arguments against reduction are, first, that any subdivision, on reasonable 
grounds, of such an unwieldy unit as Senecio is desirable, and, second (and 
more important), that reduction would obscure the existence of this very 
well-marked ecological, geographical, and phylogenetic group of species. 
In the following pages the second course has been adopted, and the genus 
Cremanthodium has been enlarged so as to incluile all the high-alpine species 
whicli can reasonably be considered as derivatives of Ligularia. 

Historical. — The genus Ligularia^ with which the story of Creman- 
thodium begins, has had a somewhat unusual history. It was described, if 
such a term is applicable, by Cassini in 1816 with the words : ‘‘This genus, 
of the tribe of the Adenostyleae, has as its type Cineraria stUrica L., and it 
differs from the three other genera known at present in the tribe, in that the 
head is radiate.” It is difficult to see how the close aflSnity with Senecio 
came to be overlooked, but it was realized by Lessing, who, in his ‘ Synopsis! 
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Genera Compositarum ’ of 1832, placed it in the Senecioneae. As a result of 
this change of position, the original description of tlie genus becomes 
meaningless, and many subsequent authors have redescribed it without any 
great success. Since Lessing’s time the genus has remained in varying 
close proximity to Seiueio, 

The genus Cremanthodium w«as founded by Bentham on a species from 
the Sikkim Himalaya already tentatively described by De Candolle in the 
^Prodromus’ as a Ligularia. Two other species were described at the same 
time and all three illustrated. It is not easy from Beiitham’s writings to 
see exactly on what he based the genus or what he c jnsidered the diagnostic 
characters, but these appear to be the nodding and solitary heads, while the 
styles and anthers are also described in detail. Later workers have taken 
widely different views of the genus. Bentham and Hooker in their ‘Genera 
Plantarum’ maintain it, but place it in the Tussilagineaj next to Bomogt/ne. 
This genus has three species in the European Alps, and in facies closely 
resembles a Cremanthodium with erect discoid heads. The suggestion that 
there is a real affinity between the two is attractive, but Uomogifue has one 
or two structural points of distinction, such as tubulur feinate radial florets. 
Besides this all the indications make it much more likely tliat llomogijne is 
a derivative of Tussilano^ or vke ven^d, and that it has no immediate relation 
with Senecio, Since the ‘Genera Plantarum ' the two l)ave ))een kept 
sejjarated in two distinct subtribes. That they were ever associated seems 
to have been due to the use of unreliable cliaracters, a subject \Nhich will 
bo referred to again below. 

In 1892 Frauchet j)ul)lishod in the ‘ Bulletin do la Socicte hotanique de 
France,’ a paper entitled “Les genres Ligularia, Setierilhs, Cremajithodium 
et leiirs espcces dans TAsie centrale et orientale.’’ Here all the available 
knowledge of the groups was brought together, mid the result was a most 
useful piece of work, but he reduced Ligularia to a group of Senerlo, and 
Cremanthodium and Bu-Ligularia to sections of this group. His distribution 
of species between these two sections is perhaps the weakest part of his work. 
More recently Hoffmann, in the ‘ Pflanzenfamilien,’ has kept up Cremantho^ 
dium and Ligularia^ phicing them next to Senecio itself, an arrangement 
which exactly expresses the conclusions reached in the Introduction above. 

Generic Characters. — Having decided to maintain the genus Creman- 
ihodiuni, it was necessary to emend the original description and enlarge its 
scope in accordance with the phylogenetic conception suggested above. 
A preliminary examination of the material showed that two at least of the 
Benthamian characters, solitary oapitula and cernuous capilula, were of no 
value. Even the species most commonly with only a single head sometimes 
have more than one, and these may be arranged regularly or irregularly. 

x2 
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Conversely, several instances are known where several- or many-headed 
species sometimes have forms with solitary heads. The character of nodding 
is really one of degree only : most of the species nod to the extent of the 
genotype, but a number of others show every stage between this and com- 
pletely erect heads. It may be mentioned that both types occur in Ligulana^ 
racemose species in general being cernuous and corymbose species erect. 

It is well known that in the Compositae very minute characters are often 
found necessary for diagnosis. These are of two main kinds — the shape of 
the anthers and the shape and sculpturing of the style-arms. The former 
hardly concerns the genus, as it is used chiefly as a tribal or subtribal 
diagnosis, but the latter is used both for genera and species. A very careful 
examination of the styles of all the species of Cremanthodium was made, and 
the conclusion was reached that no useful purpose would be served by 
attempting to base any generic differences upon them. It is true that 
certnin distinctions can with good luck be made out, but these appear to 
have no relation to other characters. The differences are mainly due 
to variation in age, and should therefore be used with the greatest caution. 
Conspicuous and important variations in the anthers or styles were absent, 
and these features are not made use of in the generic description. Previous 
attempts to make use of them have invariably ended in increased confusion. 

Kvery endeavour was made to find some other definite structural character 
which might serve to separate Ligularia and Cremanthodium^ but none was 
found ; nor was this surprising, since the genus is essentially an ecological 
one. One or tw^o partially diagnostic characters emerged, such as pro- 
portions of the disc-florets, pappus, and phyllaries, which separates certain 
racemose species of Cremanthodium from small examples of similar species 
of Ligularia ; but these were rare. Neither was it possible to use ecological, 
geographical, or altitudinal features to any extent. As a result of this the 
final emended generic description given below contains no absolute structural 
diagnostic character. On the other hand, it ensures that the high alpine 
Asiatic derivatives of Ligularia shall remain grouped together in the phylo- 
genetic and ecological genus Cremanthodium, 

The weakest point in the generic description is the failure to define more 
accurately the number of capitula in the genus; but in actual practice this 
does not cause very much difficulty. In only two species is there any 
anomaly. This is in C* pleurocaule and C, plantaginifoliumr^^p%Q\%B whiol^ 
normally have a small raceme with some 10-12 heads upon it, quite com« 
parable with other species. Both have, however, very luxuriant forms in 
which the total size of the plant is much greater and the number of beads 
very large. These forms closely resemble certain species of Ligularia^ suob 
as L, melanocephala Franch., both in stature and in head-number ; yet their 
relation with the species is obvious, and they must be included in the geniie 
CremantJwdmm, 
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Specific Characters. — The difficulty of diagnosis is not confined to the 
genera, hut is equally marked in the species, and the whole group of plants, 
including both Cnmanthodium and Ligularia^ seems to be in a particularly 
fluid condition. Cremanthodium Hookeri is perhaps the most difficult species. 
It is a very common and often collected plant, and it has been necessary 
below to classify it into two subspecies and five forms ; but even this is not 
entirely adequate. It is on the whole very close to some species of Ligidaria^ 
and undoubtedly forms one of the chief connecting-links between the two 
genera. It is presumably a reduction from a racemose Ligularia^ but the 
reduction has apparently proceeded in two directions, always wiih reduction 
in size, but accompanied, on the one hand, by reduction in the number but 
not the size of head, and, on the other hand, in reduction in size but not in 
number. Besides this, there seems to be some slight evidence of secondary 
multiplication of heads from a single- or few-headed form. 

Another feature of the genus is the number of unique specimens in it — 
namely, forms which have been collected once only and sometimes repre- 
sented by only a single plant. The more conspicuous of these have been 
described as species and the less conspicuous as lesser categories, but 
there remain a number best dealt with by placing them tentatively under 
the nearest described species as anomalous specimens. This has been done 
in particular where the limits of the described species are inaccurately 
known. Until a form has been collected more than once in the same locality 
there is no real evidence that it persists for more than one generation. Some 
of the specimens indicate a hybrid origin. 

The question of species production wdll be discussed more fully in the 
geographical part of the paper, but the features just described, the difficulty 
of diagnosis and the amount of variation, suggests that the group is a young 
one still in process of complete differentiation from a parent group, and one 
in which variation in one or more definite directions has not become fixed. 
Associated with this is the absence of the divergent effect of geographical 
segregation within the genus. 

In order to facilitate comparison between the species, each is described in 
the same standardized form, and the predominant features of the eight most 
important parts of the plant are given. These parts are the stem, the radical 
leaves, the cauline leaves, the ciipitula, the phyllaries, the disc florets, the 
ligulate florets, and the pappus. Both roots and achenesare omitted because 
they are rarely collected in a complete or tipe condition. This short English 
description is diagnostic and only the differential characters are given. In 
the new species a complete Latin description is appended as a footnote, and 
measurements are embodied in it. 

The stem is the flowering axis because, throughout the genus, the cauline 
leaves are always more or less reduced to bracts. It is normally glabrous 
below and with some sort of indumentum above. Most commonly this takes 
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the form of a very loose white cobweb tomentum, but sometimes ibis is 
slightly modified. A closer tonientum is only rarely seen. In some species 
the stem is more or less covered with multicellular black glandular hairs. 
When these are dry the cells and their contents shrivel and the hairs have 
the a{)pearance of short strings of black beads. Sometimes two or more of 
these types are found in combination, as, for example, a mixture of white 
cobweb and black hairs. A dark steel-grey wool occurs in C, plantagineumy 
while C. Helianthxis and C, suave are entirely glabrous and somewhat 
glaucous. In section the stem is usually terete-striate. A general average 
stem-height is given below for each species, but it must be remembered that 
there is very great variation in this character and that dwarf individuals 
often occur. 

The radical leaves are of two quite distinct kinds about equally repre- 
sented. The first has long petioles and roundly or cordately reniform 
laminse. This type is surprisingly constant. Such leaves are usually 
glabrous, but rarely tomeniose below. It is this type of foliage which, 
associated with the single cernuous heads, gives many species of the genus 
their characteristic facies. This shape resembles that of many Ligularias, 
but is scarcely known in Senecio. In the other type the leaves are variations 
on the lanceolate cuneate plan, usually with short or no petioles. Koine of 
them are almost truncate below, but this is rare, and the two extreme 
conditions are a spade shape on the one hand and a very narrow ligulate 
linear on the other. Both types of leaves are normally dentate, but some of 
the latter kind are almost or quite entire. Three species are rather anomalous 
in their leaves — C. pinnatifidum with pinnatisect leaves, L\ palmatum subsp. 
Benthami with palmatisect leaves, and C. Forrestii with deltoid hastate 
subentire leaves. The petioles of the reniform leaves are commonly vaginate 
below, and this character is sometimes seen in the other type as well. The 
base of the petioles may be surrounded by a ring of fibres representing the 
remains of earlier petioles or those of previous years. 

The cauliue leaves provide several characters of value. They are nearly 
always reduced editions of the radical leaves, but the method of redaction 
varies. Sometimes the vaginfc only are left, in others the vaginae disappear. 
In the extreme they are reduced to a simple bract-like structure. Sometimes 
they are numerous and large so as to touch or overlap, thus almost covering 
the stem. 

The characters used for the capitula require a little definition. It has beta 
already stated that they may be cernuous, semi-cernuous, or rarely erect. 
Their shape is described in three ways (see PI. 10): suburceolate when 
the head has the elevation of a barrel, the phyllaries slightly convex outside 
and the ligules slightly incurved at the tip; hemispherical when the 
phyllaries are spread, but still convex or slightly incurved at the tip, and 
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the ligules are spreading ; and campanulate when the base of the capitulum 
is narrow, the phyllaries are concave or with slightly spreading tips, and the 
ligules completely spreading or recurved. Intermediate conditions occur. 
Measurements of diameters include the ligules. The capitula may be either 
ligulate or discoid, and this character is very constant. At the same time, 
one or two rare examples indicate that a species may have both kinds of 
heads, and so this difference is not emphasized as a spe<niic character. 

The important differential features of the [diyllaries are the colour when 
dry, the covering, and the shape of the apex. They are always one-seriate, 
but are irregularly imbricate. The presence of one or more small bracteoles 
at the base of the capitulum is not of great taxonomic importance. 

The size of the capitula varies enormously even in one and the same species. 
Below they are described as (1) small, (2) medium, or {li) large, these 
expressions corresponding roughly to average diameters of (1) loss than 
4 cm., (2) between 4 and 0 cm., (Il) above 6 cm. 

The corollae of the disc-florets show considerable differences and 
important specilic characters. In practically all species they have a very 
fine tubular lower j)art and an U|)per part of much wider bore. This up}>er 
part may he cylindrical, siibcampainilate, or truly campanulate. Very rarely 
the distiiictiuii between the in)per and lower parts is absent, and the whole 
corolla is uniformly narrow funnel-shaped. In the description> below, the 
proportions of the parts are shown by expressing the upper part as a fraction 
of the whole, the lower part being represented by the remainder. 

The ligulate corollas show most variation in the shape of the ligules and 
the length of tlio tubular portion. The shape of the ligule is usually elliptic, 
equally cuneate at both ends, or very long and gradually ta[>oring broader at 
base, or obcuneate broadest above. Most intermediate conditions are to be 
found. The tubular part may be well marked, but is rarely quite absent. 
It is most often about 1/6 the length of ligule. Some variation is seen in 
the apical teeth. They are frequently minute and triangular, hut are 
sometimes much longer and almost laciniate. 

The pappus is barbellafe and constant in form throughout the genus, 
except in one species in which it is absent and in one where it is very short. 
The colour varies from white to dull bronze, most often the former. 

Only in the new species has any attempt been made to describe the 
achenes, because they are nearly always collected unripe. 

After the diagnostic descriptions, there is given the ecological habitat and 
altitude. This is compiled from the available information on the collector’s 
labels, but only too often there it no information given. On the other hand, 
the recent collectors in China give the fullest notes, so full that it is 
impossible to reproduce them tn eMenso. Next is given shortly the 
geographical range as it is known at present, and following this is a register 
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of specimens arranged according to the major territorial divisions in which 
they have been found. These divisions are indicated by initials according 
to the following scheme ; — 

W.H.a»Western Himalaya. T.s=rS.E. Tibet. 

N. =5 Nipal. S.T. = Southern Tibet. 

Sk. = Sikkim. Y. = Yunnan. 

Bh. Bhutan. S. = Szechuan. 

B. = Burma. K. = Kansu. 


Any others are written in full. 

It has not been thought necessary to indicate the herbaria of the different 
specimens. Those collected by Handel-Mazzetti are in the Natural History 
Museum at Vienna, with a few duplicates at Edinburgh and Kew. The 
groat bulk of the remainder are at Edinburgh, Kew, or the British Museum, 
mostly at the first, where there is a complete set of the recent Chinese 
collectings. The very few remaining unrepresented in this country are in 
Paris, Berlin, or Calcutta. 

It is a matter for regret that it has not been possible to include in the 
enumeration the specimens collected by Prof. Harry Smith, of Uppsala. 
These are at present in the hands of Dr. Mattfeld, who has not seen his way 
clear to accede to my request for their loan, and it has therefore been 
necessary to omit them. 

In the classification of the genus three intrageneric categories have been 
used, and the conceptions under which they have been employed must be 
shortly explained. Bearing in miiid the primary purpose of a revision — 
namely, to classify and place the various units in their most probable relation 
to one another, — it is clear that the use of only one category does not enable 
this to be done to the best advantage. On the other hand, a too great 
multiplicity of categories defeats, by its own complexity, its main object. 
After careful consideration it was felt that three categories would meet the 
case to the best advantage. The three selected were the BpecieSy the sub^ 
species, and the form. The conception of the species as used here is a 
comparatively wide one, as is necessary when two subsidiary categories are 
used. It is also used as of indefinite values, no two of which need be exactly 
comparable, but all of which fall within certain definite limits. In other 
words, the species are not necessarily to be considered as equivalent taxonomic 
units, but only as units intermediate in size between the subspecies and the 
genus. The subspecies has been used because of its obvious name and 
meaning, and has been employed in the sense of incipient evolutionary 
species — ^namely, units differing in certain definite features, but on the whole 
with too much general resemblance to be treated as species. It is also used 
where distinct extremes are united by a complete series of intermediates. 
The third category is the form. This, aghin, as its name implies, is a mere 
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subsidiary unit employed when it became necessary to recognize minor 
structural or geographical features without definite commitment as to their 
phylogenetic or hereditable value. Forms may, of course, rank as incipient 
species, but, on the other hand, their designation by that term does not 
involve the assumption that they are necessarily more than non-inherited 
ccads or variations. The category of the variety has not been used at all 
because, in the writer^s opinion, it is not a convenient botanical term. Its 
actual verbal meaning carries with it nothing more than a difEerence such as 
may be met between individuals of the same species. If it is used in the 
same sense as a subspecies, then that latter term is infinitely preferable as 
expressing exactly what it denotes. Finally, the conception of the variety 
is by now seriously vitiated by its use in horticulture for colour and terato- 
logical forms of one and the same species and its close association with 
highly cultivated strains which would not in Nature be permanent. 

Oremanthodidm Bentham emend. R. Good. 

Cremanthodmn Bentham in Hk. Ic. PI. t. 1141, 1142 (1873); Bentham & Hook. f. 
ill Genera Plantarum, ii, i, 439 (1878) ; Hook. til. in Flor. Brit. Ind. hi, 330 (1881) ; 
Clarke in Comp. Ind. 160 (1876); Hemsley in Index PI. Sinenses, i, 447 (1888); 
Hofmann in Pflanzenfamilien, iv, 5, 301 (1894). 

Senecio subaect. Vremanihodium French., in Bull. Soc. Bot. Fr. xxxix, 279 (1892). 

Medium to dwarf high»alpine herbs oi the Tihetan-^lndian-^Chinese mountain 
system ; leaves mostly radical, often reniform ; cauline leaves more or less 
bracteiforin ; beads large and solitary or fete in a simple raceme or corymb^ 
nearly always cernuous very rarely erect and then solitary, ligulate or 
discoid, often fragrant^ with a facies of Ligularia ; upper portion of disc~ 
corolla never completely exserted from both phyllaries and pappus, all three 
usually about the same length ; floral structure otherwise that of Senecio. 

Clavis of Species. 

A. Phyllaries with an outer involucre of larger, broad, green 


bracts. 

Leaves ovate elliptic 89. Helianthus. 

Leaves linear elliptic spathulate 40. suave^ 


A A. Phyllaries without an outer involucre of bracts. 

B. Heads discoid. 

Phyllaries petaloid. 

Phyllaries usually hairy all over, less than twice the 


length of the disc-florets 2. campanulatum, 

Phyllaries hairy towards the base only, 'more than twice 

the length of the disc-florets 1. Wof^dii. 

Phyllaries not petaloid. 

Leaves reniform or cordate. 

Heads racemose, leaves usually acute 16. Hookeri forma. 



268 


R. D^O. aOOD ON THE TAXONOMY AND OEOORAPHV 


Heads solitary or cymose, leaves rounded* 

Heads usually solitary. 

Phyllaries entire, leaf venation inconspicuous 

below 

Phyllaries fimbriate lacerate, venation con- 
spicuous 

Heads small and cymosely arranged 

Leaves not reniform. 

Leaves narrow linear spathulate 

Leaves ovate to narrow oblong, truncate below .... 

Leaves roundly hastate, plant black hairy 

BB. Heads ligulate. 

C. Leaves hastate 

CO. Leaves otherwise. 

Leaves palmatisect 

Leaves otherwise. 

Leaves pinnatisect 

Leaves entire or toothed. 

I). Leaves reniform or cordate. 

Cauline leaves bulbilliferous 

Cauline leaves otherwise. 

Leaves loosely araneose below; flowers white, 

fading purple (see also citrijivrum) 

Leaves closely tomentose below 

Leaves glabrous or subglabrous below. 

Venation more prominent on the upper side of 

the leaf 

Venation more prominent on the lower side of 
the leaf. 

Heads erect 

Heads cernuous. 

Leaves less than 3 cm. in diam., with few 

crenate teeth 

Leaves usually more than 3 cm. in diam., 
regularly and acutely dentate. 

Pappus very short, purplish 

Pappus white or bronze. 

Tube of ligulate fioret obsolete, heads 

large 

Tube of ligulate fioret present. 
Phyllaries brown, glandular, pubes- 
cent ; heads usually corybose . . 
Phyllaries glabrous or subglabrous ; 
heads not corymbose. 

Heads small, solitary or racemose, 
campanulate if solitary; leaves 

often pointed 

Heads moderate to large, hemi- 
spherical, never in a close 
raceme. 

Ligoles obcuneate rounded, 
teeth obscure 


17. calcicola. 

18 . atrocapitafum, 

19 . microcephaluin, 

41. anyustifolium, 

43. discoideum. 

27, afroviolaceu7n, 

26. Forrestn, 

[FerUhamt. 

3. palmatuin subsp. 

42. pinnatijidwn, 

4. bulhillifenm, 

10 . Farreri, 

9. Decaimei, 

8 . iSmtVuanmt, 

23. acemuum, 

22 . cyclammanthtm. 

15 . phamkochatum, 

12. renifarme. 

14. cretmtUhedioides, 

16. Hookef% 

[rhodocepholunif 
3. pidmatum sub^ 



Ot TBB GENtJS OREMANTflODIUM BBNTH. 


269 


I igulea otherwise 

gules lanceolate and long 

tapering 

Disc-florets short and 
broadly campanulate . 
Disc-florets long and sub- 
cylindric campanulate . 
ingules otherwise. 

Leaves truly reniform with 
palmate venation. 
Small slender plants with 
leaves up to 4 cm. 
across. 

Habit very slender, 

ligule^ red 

Habit stouter, ligules 

yellow 

Large stout plants, leaves 
very large ........ 

Leaves subquadrate cor- 
date, venation sub- 
pinnate. 

Leaves glabrous below . 
Leaves rufescent woolly 
below 

Dl). Lea\es not reniform or truly cordate. 

111. Leaves truncate or nearly so below. 

F. 1. eaves regularly and acutely dentate. 

Oauline leaves few, not touching or overlapping. 
Leaves oblong, usually over 16 cm. in length. 
Heads solitary or very few loosely arranged, 

not white-woolly 

Heads in a dense regular white-woolly raceme. 
Leaves spade-shaped, much less than 16 cm. in 

length 

Oauline leaves several, touching or overlapping. 

Oauline leaves dentate, narrowed below 

Oauline leaves entire, broader below 

FF. Leaves entire or shallowly dentate. 

Ligules very nan’ow 8trap-shaj>«d; leaves very 

small 

Ligules lanceolate, long tapering ; leaves 
medium -sized. 

Phyllaries white-arachnose 

Phyllaries quite glabrous 

EE» Leaves gradually narrowed below into the petiole. 
F. Leaves glabrous on both sides. 

Heads oemuous, medium-sized herbs. 

Leaves distinctly petiolate. 

Oauline leaves several touching 


7. pulchrum, 
11. cliriflorum. 


6. gracillimum. 
5. Thomson i. 
13. retusum. 


21. gypsophilum, 
20. Pnncijns, 


31. amicoides. 

32. rumici folium. 

28, DelavayL 

30. smo^-oblongaitWK 

29. obiongatum. 


24. Polnnint, 


26. Prattii, 

44. pitetidchoblongutum. 


46. variifolium. 
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Oauline leaf single 46. hupltur\fol%um. 

Leaves not distinctly petiolate. 

Pbyllaries velvety, witli several outer broad 

scarious bracts 38. stenaetium. 

Phyllaries without outer scarious bracts. 

Leaves very narrow linear 34. Imeate, 

Ijeaves oblanceolate to broad elliptic. 

Phyllaries steel-grey lanate 87. phntagineum* 


Phyllaries not lanate. 

Stems black-hairy, heads solitary . . 36. nobUe. 

Stems not black-hairy, heads usually 


racemose. 

Venation pinnate 35. plantciginifolium. 

Venation parallel 33. pleurocaule* 

Heads erect, a very dwarf herb 48. nanum. 

FF. Leaves lanate on one side 47. hutnile. 


1. C. Wardii W. W. Sm. in Notes Roy. Bot. Gard. Edin. x (1917), 27. 

Stem glabrous below, lanate hairy above, up to 25 cm. Radical leaves 

long petiolate reniforin dentate, glabrous, very pale, with conspicuous 
venation below. Cauline leaves petiolate, reniform to linear, not vaginate. 
Capitula solitary in all specimens seen, medium, suburceolate. Phyllaries 
white to purple-veined or purple-flushed, obcuneate, mucronate, not fringed, 
scattered hairy below the middle. Disc-florets white to dark purple, less 
than half the length of the phyllaries, upper 2/3 campanulate. Ligulate 
florets none. Pappus short and wliite. 

Habitat : Cliffs, screes, and ledges ; stony pastures and meadows ; in moss 
and mud on granite rocks and boulders, 11,000-14,000 ft. 

Range : Extreme N.E. Burma. 

B. : Forrest 24947, 25019, 26819, 27005, 27253, 27295 ; Kingdon Ward 
1796 (type), 3360; Farrer 1177. 

Very close to C. campanulatum and apparently the representative of that 
species on the granite rocks of N.E. Burma. The statement in the original 
description, ^*ex affinitate Cremanthodii discoideif^ is misleading, as will 
be evident from the clavis, the only point of resemblance being the absence 
of ligulate florets. 

2. C. CAMPANULATUM (Ftanch.), Diels in Notes Roy. Bot. Gard. Edin. v 
(1912), 190. 

Senecio campanulatus Franeh. in Boll. Soc. Bot. Ft, xxxix (1892), 284. 

Cremanthodium Larium Hand.-Masz. in Ans. Akad. Wiss. Wien. Math«-Nat. Ixii 
(1925), no. 2. 

Stem glabrous below, lanate hairy above, up to 40 cm. Radical Uavos 
long petiolate reniform dentate, pale green with purple veins or rice rnrsd 
below, glabrous except for a few hairs (mostly on the petiole). Cauline 
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leaves petiolate, reniform to linear, not vaginate. Capitula solitary in all 
specimens seen, large, suburceolate. Phyllaries white to black-purple, 
obcuneate, fringed at the tip and more or less covered with dark purple hairs* 
Disc-florets purple, more than half the length of the phyllaries, upper 4/5 
long cylindrical. Ligulate florets none. Pappus white. 

Habitat ; Crevices and ledges of limestone ridges and cliffs, stony alpine 
meadows and pastures, and limestone screes ; rare on granitic gravel, 
11,000-15,000 ft. 

Range ; Extreme S.E. Tibet, extreme S.W. Szechuan and extreme N.W. 
Yunnan. 

T. : Forrest 14375, 19256 (very large), 19281, 20061. 

S. : Kingdon Ward 4417 ; Ilandel-Mazzetti 7416 ; Wilson 3812 ; Hosie^ 
s. n. 

Y. : Forrest 465, 2751, 6597, 10793, 10806 (green), 12709, 14543, 17391, 
22254,25712, 25888; Kingdon Ward 1036, 1037 ; HandeLMazzetti 3636, 
3637, 4530, 6900, 8127 (type of C. Lanum) ; Rock 4643, 5726, 7760, 9732, 
9888, 9898, 9966; Schneider 1958, 2258, 2394; Delavay 2192, s. n. (type). 

Varies considerably in size and colour, especially that of the phyllaries. 
C. Larium is simply a very luxuriant form growing in granitic gravel, and 
there are all intermediates betueen it and the more normal type! The leaves 
are sometimes doubly serrate. 

3. C. PALMATUM Bonth. in Hook. leones Plant, xvii (1887), 1142, 

Stem glabrous below, purple hairy above, with multicellular hairs, up 
to 25 cm. Radical leaves long petiolate, roundly reniform, with few large 
mucronate teeth, or palmately divided as far as the centre, glabrous above 
except for a few scattered hairs on the surface and edge, purple below with a 
few scattered hairs. Canline leaves reniforn to linear, petiolate and without 
vaginse. Capitula large, campanulate, usually solitary but rarely 2-3 on 
the same flowering stem. Phyllaries lanceolate, acute, purple pubescent, 
about 15 mm. long. IHsc-Jlorets rosy purple or crimson, rarely white, 
upper 3/4 subcylindric campanulale. Ligulate florets rose-pink, rarely white, 
tube very short, ligule obcuneate, rounded or truncate. Pappus white. 

Subspecies Bknthami tt. Good, subsp. nov. Foliis palmatifidis. Senecio 
Benthamianus Franch. in Bull. Soc. Bot. Fr. xxxix (1892), 286. 

Subspecies rhouooephalum (Diels) R. Good, comb. nov. Foliis dentatis, 
Cremanthodium rhodocepluxlum Diels in Notes Boy. Bot. Gard.Edin, v (1912), 
190. 

Habitat : Screes, drifts, moist crevices of limestone cliffs ; stony meadows ; 
earth slopes ; grassy downs and glacier-lake mud, 11,000-16,000 ft, 
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Range ; Subsp. Benthami is found in Sikkim and neighbouring Tibet and 
Bhutan ; subsp. rhodooephalum in extreme N.B. Burma, N.W. Yunnan, 

S. W. Szechuan, and S.E. Tibet. 

Subsp. Benthami. 

Sk. : Lepcha 1027, 2898 ; Smith & Cax^e 1771, 1691, 2081, 2501 ; 
Cooper 405 ; Hooker^ s. n. (type of species) ; Gammie 411, s. n. ; King^s 
coll. s. n. ; Rimghoo, s. n. 

Bh. : Runghoo 270. 

S. T. : ? coll. 255, 338, s. n. in Herb. Calcutta. 

Subsp, RHODOOEPHALUM. 

T. : Forrest 2665 (type of subsp.), 6418, 10846, 14694, 20199; Kingdon 
Ward 69, 1082 ; Rock 5424, 5706, 9880 ; Schneider 2145, 3132 ; IlandeU 
Mazzetti 3634. 

T. : Forrest 14657, 19046, 19885 ; Kingdon Ward 5981, 6201 ; Handel^ 
Mazzetti 8150. 

S. : Kingdon Ward 4210, 4643, 5380 (shade form). 

B. : Forrer 1878. 

I can find no distinction between the two subspecies except the degree of 
division of the leaf. This in itself would scarcely be suflScient to warrant 
subspecific rank, but the two groups are also completely segregated 
geographically. Certain specimens in the two groups tend to ajjproach 
one another and make the relationship quite certain, e. r;., compare Smith & 
Cave 1771 and Forrest 19885. It is unfortunate that Dielses (\ rhodo- 
cephalum has become a better-known plant than Bentham’s C. palmatuniy 
which, of course, has priority of name. The latter is very sparingly repre- 
sented in collections, except in the Calcutta Herbarium. 

4. C. BULBiLLiFERUM W. W. Smith in Notes Roy. Bot. Gard. Edin. xii 
(1920), 200. 

Stem glabrous below, minutely brown-woolly above, uj) to 25 cm. Radical 
leaves long petiolate, roundly reniform, glabrous, purplish below, dentition 
shallow crenateinucronate. Cauline leaves reniform or reduced to vagi use, 
the latter large and containing bulbils. Capitula usually solitary, large, 
hemispherical. Phyllanes linear oblong acute, about 12 mm. long, minutely 
brown-black hairy. Disc-fiorets deep orange, upper 2/3 subcylindric cam- 
panulate. Ligulate florets orange, ligule 2 to 2^ times the length of the 
tube, oblong lanceolate truncate dentate. Pappus white. 

Habitat : Open alpine meadows; stony pastures and open screes; and on 
limestone cliffs, 13,000-15,000 ft. 

Range : Extreme S.E. Tibet and N.W. Yunnan, 

T. : Forrest 14635, 17229 (type), 20265, 
y. : Handeh Mazzetti 971 
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A little-known species. Ife is very closely related to the Chinese form 
of the next species, C. Thomsoni, and the presence of bulbils is the chief 
distinguishing feature, 

5. 0. Thomsoni i \ B, Clarke in Comp. Indiofc (1876), p. 169. 
tSenecio nephlogetufi Francb. in Bull. Soc. Bot, Fr. xxxix (1802), 285. 

Stem minutely scattered black-hairy thronghout its length or especially 
above, up to 25 cm. Radical leaves ihin, long petiolate, roundly reniform, 
with few largo triangular mucronate teeth (rarely small and more acute), 
glabrous on botli surfaces, (\uiline leaves ( 2 iho\ a the level of the radical 
leaves) either entirely absent or reduced to a single ligulate bract. Capitula 
large, medium-sized, hemispherical. Phyllaries about 12 mm. lo^g, linear 
lanceolate acute, sul)glabrous or black-hairy at base. Disc-florets upper 
3/4 or 4/5 subcylindric campanulate. Ligulate florets orange-yellow, ligule 
four times the length of the tulie, obcuneate, deeply dentate, truncate. Pappus 
bronze to white. 

flahitat : 0[)en screes and rocky alpine pastures ; ledges of cliffs ; in j)eaty 
mejidovvs ; turf on expO'^ed hillsides ; among Rhododendron scrub. Sometimes 
on limestone, 12,000-16,000 ft. 

Range ; Southern and S.E Tibet, Sikkim, Hhutan, N.W. Yunnan, S.W. 
Szechuan, and Kansu. 

T. : Forrest 14433, 11575, 16733, 16872, 19890, 19989. 

S.T. ; Hobson s. n. ; Kingd>n ITurf/ 5905, 6042. 

Sk. : Lepclia 362, 883?; Rihu k Rohmoo 6518 ; Cooper 309, 388; Smith 
& Cave 1616; Hooker 14 (type) ; Younghnslmnd s. n. ; Aitufs eolL s. n. 

Bh. : < \)oper 1971. 

5. : Kingdon Ward 4224, 4693. 

Y. : Forrest 20175 ; Kingdon Ward GS, 9t)4 ; Rock\ 10318, 10324, 10340. 

K. : A'arrer 212. 

Hibii & Uobmoo 882 is probably a hybrid of which C. Thomsoni is one 
parent ; it ha.s slight differences in the florets and the very hairj’ phyllaries, 
Associateil with Hoover’s Lignlana 14 in Herb. Mus. Brit, are the leaves 
of (\ Hecaisnei, (!larke in his original descri[>tion does not describe the 
flower. The Oliinese specimens nearly all have a distinct facies. The 
Himalayan plants are all very slender and graceful ; those from (3iina 
are robust and rather coar.se, but I can find no structural difference between 
them. The Kansu specimens are slightly atypical in the increased hairiness 
of the ph>llanes. 

6. 0. GRACILIJMUM W. W. Sm. in Notes Roy. Bot. (4ard. fldin. x (191 7), 27. 

Stem glabrous below, sparingly araneose above, uj) to 25 cm. Radical 

leaves very long petiolate, petioles slender, roiiUilly reniform, teeth close 
rather shallow mucronate, thinly araneose on both sides when young. 
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Catiline leavei generally few withont vaginae. Capitula of medium size 
solitary hemispherical. Phyllaries about 10 mm. long, lanceolate acute, 
araneose-pubescent. Disc-floreU crimson, upper 3/4 cylindrical. lAgulate 
florets dull crimson, ligule trilobed at the apex. Pappus brownish- white. 

Habitat : Moss-covered rocks on granite cliffs ; granite rocks ; among 
Rhododendrons ; and in alpine grassland, 12,300-14,000 ft. 

Range : Known from extreme N.E. Burma only. 

B. : Kingdon Ward 1783 (type), 3361. 

A very little-known species, of which I have seen only two specimens, 
both in the Edinburgh Herbarium. It appears to be closely related to 
C. Thomsoni, 

• 

7. C. PTTLCHRUM R. Good, sp. n.* 

Stem glabrous below, brown pubescent above, up to 30 cm. Radical leaves 
long petiolate, thin, small, reniforin, with relatively few acutely triangular 
teeth, glabrous. Cauline leaves few, nearly all much reduced. Capitula 
solitary in specimens seen, large, hemispherical. Phyllaries about 10 mm, 
long, elliptic lanceolate acute, purplish-black when dry, glabrous. Disc- 
florets small, upper 2/3 or 3/4 liypocrateriform campanulate. lAgulate 
florets white, tube very short, ligule large, oblong elliptic, rather deeply 
three-toothed. Pappus shorl, dirty white. 

Habitat i Screes and ledges of cliffs and on open stony meadows on the 
margins of scrub, 12,000-14,000 ft. 

Range : Extreme N.W. Yunndn and extreme N.E. Burma. 

T. : Forrest 25874. 

B. : Forrest 26940, 27252 (type), 27293. 

The delicate daik green leaves and the large but graceful heads with 
glabrous purple-black phyllaries and pure white ligules make this one 
of the most beautiful species of the genus. Its nearest affinity is with 
C, Xhomsonu 

8. C. Smithianum Hand.-Mazz, in Anz. Akad. Wiss. Wien. Math.-Nat. 
Ixii (1925), no. 2, and Oest. Bot. Zeitschr. Ixxii (1923), tab. iv, fig. 3. 

Stem purplish, glabrous below, minutely brown- woolly above, up to 25 cm. 
Radical leaves long petiolate, roundly reniform, dentate, glabrous, coriaceous, 

* Jlerba usque ad 40 cm. ; radieibus crassis : eaidibus gracilibus supra bruzmeo-pubescenti- 
hon; foliis radicalibus longepetiolatis, petiolis ad 15 cm. teauibus glabris, laminis tenuibus 
late reniformibus ad 4 cm. in diam. grease acuteqne triangulato-dentatis, utrinque glabris, 
supra olivaceis, infra pallidioribus et venis brunneis ; foliis caulinis paucis prcecipue reductis 
lineari-lanceolatis ; capitulis solitariis hemispbasricis ad 10 cm. in diam. ; phyUariis ellipticis 
lauoeolatis in sicco atropurpureis glabris ^fiorilms discoideis parvis, parte aupero hypo- 

crateriforme campanukto; fioribus ligtdatis albia, tubts brevlssiznis, ad apicem gradatim 
caueatia profunda 3-deutatia c. G-venia ; pappo aordido albo« 
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green above with prominent white venation, usually purplish below with 
conspicuous veins ; teeth small, very numerous, mucronate, Cauline leaves 
reniform to linear, with small entire vaginae. Capitula solitary, large, 
hemispherical. Phyllanes narrow lanceolate acute, minutely woolly 
pubescent or subglabrous. Disc-florets orange, upper 3/5 subcylindric. 
Ligidate florets yellow to orange, ligule four times the length of tube, 
elliptic truncate dentate. Pappus white. 

Jlahitat : Open meadows and snowy hollows on limestone, crevices of 
cliffs and on drift, 11,000-14,000 ft. 

Range : Extreme S.E. Tibet, N.W. Yunnan, and S.W. Szechuan. 

Y : Forrest 2730, 0535, 0013, 22480 ; Rock 4811, 5294, 5420, 9883,9892, 
10383 ; Delavaif 2474 ; Handel- Mazzetti 3035, 4729 (type), 8358 ; Schneider 
1967, 3587. 

T. : Forrest 15151. 

S. : Forrest 10808, 17000. 

A very beautiful species with peculiar foliage and venation. It appears 
to be confined to limestone districts. 

9. C. Decaisnri C. B. Clarke in Comp. Indicre (1870). 168. 

Stem glabrous below, brown araneose above, up to 25 cm. Radical leaves 
rather stoutly long petiobid, roundly reniform, shallow crenate inucronulate 
dentate, glabrous above, closely brownish-white toinentose below. Cauline 
leaves few and much reduced with small vaginse. Capitula solitary, large, 
hemispherical. Phyllaries about 10-15 mm. long, linear lanceolate acute, 
closely browm lunate, especially towards the base. Disc-florets upper 2/3 to 
3/4 subcylindric campanulate. Ligulate florets yellow to orange, ligule 
generally four times as long as the tube, which is rarely entirely absent, 
linear oblong subtruncato dentate. Pappus white. 

Forma Clarkei 11. Good, forma nov. Tuba corollm ligulatoc adest. 

Senecio venatm Fraiich, in T3ull. Soc. Bot. Fr. xxix (1892), 286. 

Forma sinbnsk R. Good, forma nov. Tuba corolla? ligulata? obsoletii. 
Habitat : The Chinese form is found on limestone rocks. I have no notes 
on the habitat of the normal form. 12,000-18,300 ft. 

Range : The species is found in the Western and Central Himalayas as far 
east as W. Bhutan and in S. Tibet. The form has been found only once in 
Yunnan. 

Forma Clarkbi. 

W.H. : Duthie 177, 799, 799 a, 5697, 14161, 14162, 24527, s. n. ; Lace 1241 ; 
Ellis 225, 1626, 1697 ; Madden 487 ; Stewart 1801 ; Jacqnemont 1122 ; 
Falconer 588 ; Strachey & Winterhotham 5 ; Aitchison 50 ; Fuller 149 ; 
Benham s. u. ; Clarke 29821. 

Um. BQT4HT, VOL. XLVUl. y 
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Sk.: Lepcha 544; Hooker 7 (type). 

Bh. : Cooper 1869, 

S. T. ; Cooper 1717, 1777 ; Younghvslarui 225 ; Wollaston 110; Everest 
Exped. 267. 

Forma sinense. 

T. : Handel-Mazzeiti 4728. 

? : Munro 2692. 

Many specimens bear the facies, when dried, of rather laxnriant Ranunculus 
Fiearia. Owing to the very inadequate original description of the species^ 
there have been very many mis-identifications, and specially has there been 
confusion with Cremanthodium Thomsoni, which is at once distinguished by 
its entirely glabrous leaves. 

Stewart 1801 is slightly abnormal in that the lignlate corollas are tubular 
for half their length and the styles are included. 

10. C, Farreri W. W. Sm. in Notes Roy. Bot. Gard. Edin. xxi (1920), 

202 . 

Stem very loosely araneose throughout, up to 45 cm. Radical leaves long 
petiolate, roundly reniform, glabrous above, loosely araneose below, dentate ; 
teeth large, shallow mucronate, reticulate venation prominent below. 
Cauline leaves reniform to linear or reduced to vaginse. Capitula large, 
solitary, in specimens seen suhurceolate. Phyllaries lanceolate, acute 
purplish-brown when dry, araneose in bud. Disc-florets greenish-yellow to 
orange, upper 2/3 to 3/4 of corolla subcylindric. Ligulate florets white 
becoming purple, tube usually obsolete, but the obcuneate ligules are usually 
themselves partly tubular. Pappus white. 

Habitat : Dips and dells of the longer alpine grass ; open stony alpine 
meadows, and sometimes on screes, 11,000-14,000 ft. 

Range : N.B. Burma only. 

B. : Forrest 22829, 24569, 24883, 24924, 26837, 26911, 26941, 26970, 
27005, 27008, 27257, 27259, 27260, 27302 ; Eingdon Ward 3409 ; Farrer 
1178 (type), 1875. 

Forrest 22820, 22828, 20228 are possibly old specimens of this species, 
but cannot be determined accurately. 

A very beautiful species with exceptionally strong fragrance which would 
prove of great garden value if it could be cultivated in this country. In one 
specimen, Forrest 26911, the flowers are described as yellow, but I think 
this must be an error, especially as a yellow-flowered species, C. dtriflorvm, 
grows in the same habitats. There is a photograph of the type-specimen of 
C, Farreri in dtu in Gard. Ohron. 1920, p. 204, 
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11. C. ciTRiFLORUM R. Good, ap. nov."^ 

Stem slightly white araneose below, glabrous above, up to 25 cm. Radical 
leaves doubtful, since those associated with the flowers are not in organic 
connection with them. These leaves exactly match those of C. FarrerL 
Cauline leaves renifonn, glabrous, dentate or reduced to vaginse only. 
Capitula large, solitary in specimen seen, hemispherical. Phyllaries purple- 
black when dry, lanceolate, long acute, glabrous. Disc-jlorets upper 5/6 of 
corolla very narrow subcylindric campanulate. JAyulate florets citron- 
yellow ; tube very short, ligule very long, linear cuneate lanceolate, tapering 
to the deeply 3-fid tip. Pappus bronze. 

Habitat ; Not general, but abundant in the slopes of alpine grass just 
below the pass along ils western fall, 12,500 ft. 

Range : Known only from the Chawchi Pass on the N.E. Burma frontier. 

B. : Farrer 1179 (type). 

I have not described the leaves associated with this specimen as belonging 
to the flowers for three reasons. First, they are not actually attached to the 
flowers ; secondly, the photograph in Gard. Chron. 1920, p. 266, showing 
the plant in situ does not indicate any radical leaves ; thirdly, the leaves are 
exactly those of (\ Farreri, which grows in the same places. Under these 
circumstances it is a little difficult to make out the affinity of C, citriflorum. 
The flowers closely resemble those of C. Delavayi, but the leaves are as 
described above. 

12. C. RENIFORME (Wall.) Beiitb* in Hook. Icon. PI. xvii (1887), 1141. 

Cineraria retuformu Spreng. iu litt. ad Wall. 

Senecio rmiformie Wall. Cat. 3141. 

Liffulana? reniformis DC. in Prod, vi (1837), 315. 

Stem sparsely lanate above , quite glabrous and with the colour and 
texture of straw below, up to 90 cm. Radical leaves long petiolate, thin, 
renifonn, glabrous, teeth few and shallow, petioles straw-like and persistent 
round stem. Cauline leaves renifonn to linear, vagln» large. Capitula 
large, solitary, hemispherical. Phyllaries oblanceolale with numerous black 
glandular hairs, especially numerous towards the base. Disc-florets upper 
3/4 narrow, campanulate. Ligulate florets yellow, tube obsolete, ligule 
oblanceolate, subtruncate, dentate. Pappus white. 

* Herha ad 25 cm. ; caulibus infra glabris striatin, supra leviter albo-araneosis ; foliis 
radicatibus ? ; foliis catdinis petiolatis reniformibui vel vaginis reductis glabris ; capitulis 
solitariis magnis hemispbeericis ad 12 cm. in diam. ; phyUariis lanceolatisc, 15 mm. longis 
lanceolatis in sicco puvpure ^uigris, longe acutis glabris basi ipso excepto ; florihus dis- 
coideis, parte 6/6 supero angustissime cylindraceo-campanulato, c. 10 mm. longis; paribus 
liyulatis, c. 5 cm. longis pallide oitrinis, tubo brovissimo, ligulis lineari-lanceolatis apice 
gradatim angustis profuude 3-dentatis, venis c, 16 ; pappo aeneo, 6 tpm, longo. 

Y2 
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Habitat : In peat and along the sides o£ streams, 11,000-14,000 ft. 

Range : Sikkim and extending for an unknown distance into Bhotan and 
Nipal. 

Sk.: Clarke 13452, 12706, 12543, 12548, 25581, 25674, 25703, 26106; 
Treuthe 886 ; Ribu & Rohmoo 6629 ; King^s colL 4324 ; Gamble 8434 ; 
Lepcha 44 ; Cooper 570, 1011 ; Hooker s. n. (type) ; Osmaston s. n. ; 
Ehoes s. n. 

Bh, ; Cooper 776. 

N. : Wallich 3141 ; Manners-Smith 18. 

Some leaves show a tendency to be hastate acute, others to be very 
broadly and truncately reniform. The closeness and shallowness of the leaf- 
dentition also varies considerably. This species is the type-species of the 
genus Cremanthodium. 

13. C. RETcrsuM (Wall.) R. Good, comb. nov. 

Senecio returns Wall. Cat. 3142, et ex Hook. Flor. Brit. Ind. iii«(1881), «‘150. 

Ligularia retusa DC. Prod, vi (1837), 314. 

Arnica? retusa Wall. 

Cineraria ? retusa Wall. 

Stem slightly araneose above, glabroso below, up to 90 cm. Radical 
leaves long petiolate, roundly reniform, closely and acutely dentate, often 
very large, glabrous. Cauline leaves reniform to linear with largo vagimc. 
Capitula large, solitary, or in a very lax, few-headed raceme. Ph/Uaries 
narrow acute, green, glabrous except at the very base. I)isc-ft.orets with the 
upper 3/5 of corolla narrow subcylindric campaniilato. Ligulate florets 
orange-yellow, ligule about three times the length of the tube, narrow elliptic, 
with about eight veins. Pappus white. 

Habitat ; Ledges of cliffs and stony pastures ; by streams on alpine 
moorland, 12,000-15,000 ft. 

Range: S. and S.E. Tibet, Sikkim, the Naga Hills in Assam, and extreme 
N.W. Yunnan. 

S. T. : Wallich 3142 (type) ; Scully 279. 

T. ; Forrest 17232, 20405. 

Sk. : Cooper 859, 933 ; Clarke 13452, 25575 ; Lepcha 430 : Smith & Cave 
2384 ; Hooker s. n. 

Assam : Clarke 41314. 

T. ; Forrest 6434,6486, 14381 pp., 14589; Rock 5417, 10011, 10415; 
Kingdon Ward 1005 ; HandeUMazzetti 3631. 

This and the next two species, C. cremanthodioides and C. phcenicochcetum^ 
are very closely related and connected by intermediate specimens, but they 
are maintained here because the type-specimens, at any rate, are quite 
distiuct and the intermediates are considered as possible hybrid^. 
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14. 0. CKEMANTHODIOIDES (Hand.-Mazz.) R. Good, comb. nov. 

Ligularia cremanthodioides lland.-Mazz. in Anz. Akad. Wiss. Wien. Math.-Nat. Ixii 

(1926), no. 13. 

Stem glabrous below, but above covered with short dark glandular hairs, 
up to f)0 cm. Radical leaves long petiolate, roundly reniforin^ closely 
and acutely dentate, glabrous* Cauline leat^es renifonn to linear, vagiine 
very large. Vapiiula of medium size, one to many, arranged in a corymb or 
umbel. Phyllaries WMYVO'w, acute, dark brown or black, more or less covered 
with short dark glandular hairs. iJisc-jloreU upper 3/5 subcylindric* 
Liyulate florets less than twice as long as the phyllaries, yellow, ligule 2-3 
times the tube in length, elliptic with about five nerves. Pappus wliite. 

Ilahiiai ; Wet places and open stony pastures on alj)ine gravel, mica* 
schist, and limestone, 11,000-14,000 ft. 

Ranye : Sikkim, extreme S.E. Tibet and extreme N.W. Yunnan. 

Y. : Forrest 14496, 14565 ; 1 landel-Mazzetti 9622 (type), 9646, 9695. 

T. ; Forrest 19963. 

Sk. : Cooper 602, 858. 

Very close to (?. retasim and possibly hybridises with it. 

15. C. riKENicocHiETrxM (Franch.) R. Good, comb. nov. 

Senecio phcBnicochcetus Franch. in Bull. Soc. But. Fr. xxxix (1892), 296. 

Stem glabrous below, minutely adpressed hairy above, up to 30 cm. 
Radical leaves long petioled, roundly renifonn, firm, closely and acutely 
dentate with callose mucronate teeth, venation conspicuous below . Cauline 
leaves renifonn to linear, with largo vagime. Capitula solitary in all speci- 
mens seen, medium-sized, hemispherical. Phyllaries dark, narrow oblanceo- 
late, subglabrous. Disc-florets yellow, upper 1/2 broadly campanulate. 
Liyulate florets yellow, ligule about twice the length of the tube, rather broad 
elliptic with about six veins, deeply toothed. Pappus very short, dingy pur{>le. 

Habitat: Open stony grassy slopes and pastures, 11,000-14,000 ft. 

Ranye : Only known from extreme N.W. Y^unnan. 

Y.: Forrest 6598, 2927 p;)., 11129; Rock 5002, 5251, 9866 ; Delavay 
2473 (type); Schneider ) Handel-Mazzetti 36150. 

Very close to the two former species and possibly hybridises with them. 

16. C. Hookeui C. B. Clarke in Comp. Indica3 (1876), 169. 

Stem glabrous below, white araneose above, up to 45 cm. Radical leaves 
long petiolate, hastate-cordate to roundly renifonn, acutely dentate, glabrous, 
paler or purple below. Cauline leaves petiolate, renifonn to linear, vaginate. 
Capitula solitary or racemose, medium-sized or small, usually crimpanulate. 
Phyllaries narrow acute, glabrous or slightly araneose towards the base. 
Disc-florets dull yellow, upper 1/2 subcylindric, Liyulate florets orange, 
ligule 2-3 times the tube, strap-shaped or narrow elliptic with about five 
veins, very rarely absent. Pappus usually yellow-brown. 
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Subspecies Clabeei B. Good, subsp. nov. Capitulis solitariis vel 2-3 iaxe 
aggregatis inediocribus. 

Forma angustiliodlatum B. Good, forma nov. Ligulis angustate lignlatis. 

Senecio gikkimensts French, in Bull. Soc. Bot. Fr. xxxix (189:?), 285« 

Senecio nimborum Franch. in Nouv. Arch. Mus. Far. ser. ii, x (1888), 39. 

iSetiedo saccosa-JlabellatuB L^vl. in Fed. Rep. xti (1913), 283. 

Senecio Feddei L4vl. in Fed. Rep. xiii (1914), 344. 

Forma latilioulatuh B. Good, forma nov. Ligulis ovatis-oblongis trun- 
catis, profunde dentatis. 

Subspecies polycephalum B. Good, subsp. nov. Capitulis 3 vel ultra, 
racemosis, parvis. 

Forma BEGULABE B. Good, forma nov. Capitulis parvis breviter pedun- 
culatis, regulariter racemosis, ligulis rarissime obsoletis. 

Stneeio eaUhafoUut Hook. fil. in Flor. Brit. Ind. iii (1881), 361. 

Senecio Atkineoni C. B. Cl. in Comp. Ind. (1876), 207. 

Senecio eaealiafoliue vsr. Atkineoni Hk, fil. in Flor. Brit. Ind. loe. cU. 

Senecio LioeUlSi Vaniot in Bull. Geog. But. zi (1902), 346. 

Senecio tiearieefoUue L4vl. ©t Van. in Fed. Rep. viii (1910), 369. 

Forma ihbegulabe B. Good, forma nov. Capiiulatis longissime peduncu- 
latis irregnlariter racemosis, foliis cordatis liastatis acutis, venis reticulatis 
oonspicuis. 

Forma ANOMALDM B. Good, forma nov. Capitulis subcampanulatis, phj^l- 
lariis latioribus, foliis crassis renil'ormibus, iuconspicue reticulatis, vaginis 
caulinis magnis. 

Hahitat : Moist places in alpine meadows, open stony pastures, and some* 
times on screes, 10,000-15,000 ft. 

Range'. Sikkim, S. and S.E. Tibet, and Western China as far north 
as Kansu and Shensi. 

Subsp. ClABKEI f. ANGUSTILIGULATUM. 

Shensi : Giraldi 3087 ; Httgh s. n. (locality, Miao-Wang-Shan Mts., not 
known). 

K. : Maire 128, 248, s. n.; Purdom s. n. (ligules exceptionally long). 

8.: I{andel-Maezettil2i5; Wilson 3804; Kingdon Wardii2(t‘, SouU4 &iZ. 

1 . : Forrest 2927 pp., 4055, 6250, 6492 pp., 6991 a, 7012, 11702, 14564, 
25704 ; Handel-Mazzetti 3633; Delavay 3800 ; Rock 4706, 6343. 

S. T. : Hobson s. n. 

T. : Forrest 17228, 14474. 

Sk. : Cooper 410, 459, 574, 813; Hooker 16 (type of species); Lepctia 
121 ; RUni & Rohmoo 6583. 

Snbsp. Clabksi f. latiliodlatcm. 

S.T.; Cooper 119, 
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Bh. : Cooper 

Sk. : Lepcha 31, 34 ; Hooker 8, 15, 17; Cooper 603, 482, 576, 834, 756; 
Elwes s. n.; W. W. Smith 4253. 

Subsp. POLYCBPHALUM 1’. REGULARE. 

K. ; Maire 129 ; Cavalerie 3366 ; Bodinier & Martin 1911. 

S. : Kingdon Ward 4390, 4702 ; Pratt 654, 606. 

T. : Forrest 4054, 6377, 10781 (slightly atypical), 2907; JDelavag Z693 i 
Rock 6327, 9744. 

Sk. ; Lepcha 968, 1029. 

Subsp. POL YCEPU ALUM f. IRREGULARE. 

B. : Pratt 465. 

Subsp. POLYCEPHALUM f. ANOMALUM. 

T. : Forrest 6492 j)p. 

The most complex and difficult group in the whole genus. It doubtless 
represents a junction o£ Ligularia and Cremanthodium^ a connection which 
has not yet become severed by any absolutely constant characters. The 
racemose part o£ the species is almost indistinguishable from the smaller 
forms of such species of Ligularia as racemosa and sibirica^ but I believe that 
a character of distinction exists in the proportions o£ the capitula. In 
Cremanthodium Jlookeri and, incidentally, all Cremanthodia the lower 
narrow part o£ the disc-floret is never as long as the pappus or phyllary, 
but in the few-headed Ligularias that I have seen the tube is as long, with 
the result that the expanded portion o£ the corolla is exserted from both 
pappus and phyllaries. 

Although the species is here so much divided into subordinate groups, 
it must not be supposed that these are definitely segregated from one another. 
All pass into one another, but the extremes of the various tendencies are very 
unlike. For purely practical reasons I have given the two subspecies 
an entirely artificial diagnosis so that doubtful specimens may be as few as 
possible. 


17. C. CALOIOOLA W. W. Sm. in Notes Roy. Bot. Gard. Edin. xxi (1920), 

201 . 

Stem glabrous below, yellow hairy above, up to 30 cm. Radical leaves 
long petioled, roundly reniform, shallowly apiculate crenate, glabrous, veins 
very inconspicuous. CauUne leaves reniform linear, vaginae large. Capitula 
medium-sized, solitary in specimen seen. Phyllaries black-purplc, glabrous 
subacute. Disc-fiorets orange. Ligulate florets none. Pappus yellowish. 

Habitat ; Limestone cliffs and screes, 14,000 ft. 

Range : Known only from N.W. Yunnan. 

T.; FbrrMt 12711 (type). 
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This species is of rather uncertain affinity, and it is difficult to say how far 
the absence of rays is a distinctive character. In many species of Com- 
posites both disc and radiate forms are known. C. calcicola is very closely 
approached by the small form of G, retusum, as seen in Rock 5002, and the 
presence of rays in this specimen is the most important difference between 
them. 

18. C. ATROCAPITATUM R. Good, sp. IIOV.* 

Stem shortly black-hairy, glabrous at the very base, up to 50 cm. Radical 
leaves long petiolate, roundly reniform, coarsely mucronate-dentate, glabrous 
on both surfaces. Cauline leaves few, petiolate, reniform to linear, dentate, 
vaginate. Capitula solitary in those seen, medium-sized, hemispherical. 
Phyllaries oblanceolate, subacute, irregularly fimbriate at the tip, black 
pubescent. Disc-florets upper 4/5 broadly cylindric campanulate. Ligulate 
florets none. Pappus bronze. 

Habitat \ ‘‘Abundant in the marshes of the high-alpine lawns. Flowers 
mere drooping lumps of black dinginess, never producing anything better in 
the way of florets,” 12,800 ft. 

Range : Known only from the Chawchi Pass in extreme N.E. Burma. 

B. : Farrer 1877 (type). 

Very close to C. microceplialum^ but sufficiently distinct in the phyllaries, 
florets, and general habit. 

The two Forrest numbers — 25023 and 27272 from N.E. Upper Burma— 
seem to be atypical forms of this species. They have, perhaps, a hybrid 
origin. 

19. C. MICROCEPHALUM Hand.-Mazz. in Anz. Akad. Wiss. Wien. Math.- 
Nat. Ivii (1920), 174. 

Stem glabrous below, thinly white araneose above, up to 30 cm. Radical 
leaves long petiolate, roundly and sometimes emarginately reniform, 
closely and acutely dentate, venation conspicuous below, glabrous above, 
minutely harsh pubescent below. Cauline leaves very few or none, vaginso 
large. Capitula small, hemispherical, in few-headed cymes. Phyllaries 
broad acute, dark, sparsely araneose near the base. Disc-florets dull orange, 
upper 2/3 to 3/4 subcylibdric. Ligulate florets none. Pappus white to 
reddish. 

♦ Herha usque ad 60 cm. ; eaulihus striatis, nigro-pilosis j folixs radicalibus longe petio- . 
latis, petiolis ad 16 cm. glabris basi ipso vaginatis, rotundato-renifonnibus ad 6cm. in diam., 
mucronato-dentatis, utrinque glabris, infra pallidioribus venis reticula tis brunneis con- 
spicuie 5 capittdis subsolitariis 2-2*6 cm. in diam,, hemisphericis ; phgllariis obettneatis 
acutis apiee irregulariter fimbriatis nigro-pubescentibus ; florilus dUcoideis parte 4/6 supem 
late oyUttdraceo-campanulato ; jim'ihm ligulatis nullis; pappo mneo; achanio submaturo, 
angustate oblongo glabro striate. 
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Hahitat : Mountain ditches and open rocky slopes, 13,000-14,500 ft. 

liange : Known only from extreme N.W. Yunnan. 

Y. : Forrest 14381 pp ; Rock 10031 ; IlandeUMazzetti 4735 (type). 

The following specimens do not fall readily under any sjiecies of the genus, 
but most closely resemble <\ viicrvcephalnm, and are possible hybrids in 
which this species is a parent ; they are all. from Yunnan ; — Forrest 201G4 ; 
Rock 9428, DGGO. 

A very difficult and confused species, very little known in the typical 
condition. 

20. (J. Phincipis (Pranch.) U. Good, comb. nov. 

ISenecio Prinvipu Francli. in Jonrn. de Bot. x (1890), 413. 

Sterns glabrous below, puberulous lanuginous above, u}) to 30 cm. Radical 
leaves long petiolate, ovate suborbieular to subquadrate, venation siibpinnale, 
widely sinuate dentate, rufescent woolly below, without vaginte. Cauline 
leaves linear lanceolate bracteiform without vagince, several. Capitula large, 
solitary, hemispherical. Fhyltaries lanceolate acute, dorsal!} jjapillose hairy, 
upper edges minutely white-hairy, 1 >isC'^jloret$ not seen. Ligulate florets 
yellow, ligules oblong lanceolate truncate, rather markedly 3-dentate, 
Pappas dirty wdiito. 

Hahitat : No information. 

Range : Extreme N.W. Yunnan only. 

Y. : Prince Henri d* Orleans s. n. (type). 

A handsome species, known only from the single collecting in the Paris 
Herbarium. M. Lecomte very kindly provided me with accurate drawings 
of the plants, and the above is compiled from them with the help of the 
original description. The venation and shape of the leaves jdace this species 
very close to C. gf/psopliilum, hut it is easily distinguished by the pilose 
phylluries and the toinentuin on the underside of the leaves. In this latter 
character it shows relationship with C. Hecaisnei. 

21. 0. GTPSOPHJLUM 1{. Good, sp. nov."^ 

Stem glabrous below, woolly pubescent above, up to 15 cm. Radical 
leaves petiolate, oblong reniform cordate, closely and regularly shallowly 

♦ Merba naua usque ad 15 cm., radicibus crasso-fibrosis ; cmdihns infra j^labris supra 
lanato-pubescentibus, basi reliquiia fibrosis petiolorum cinctis ; foliis radicahhus petiolatis, 
petiolis crassisad 3-4 cm., oblongo-seniforiuibus cordato-rotundatia ad 2'5x2 cm., minute et 
regulariter mucronato dentatis, veuis secondariis siibpinnatis, utrinque glabris; foliis caulhm 
uno bracteiforme reductis ; eapitnlis solitariis mediocribus campanulatis ad 6 cm. in diam. . 
phyllariis c. 11 ad 10 mm. longis anguste lanceolatis acutia glabris; Jtorilms discoideis 
olivaoeis luteis parte 2/3 supero anguste campanulato ; Jlorihus ligulatia luteis ligulis quam 
tubis 3-plo longioribua oblongo^lanceolatis truncatis 3<*d6utatis; pappo esneo 7 mm. longo. 
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mucrpnate dentate, venation semi-pinnate, median vein stronger. Cauline 
leaves braoteiforin and usually single. Cajntula medium, solitary, cumpanu- 
late. Phyllanes about 19 mm. long, narrow lanceolate, acute, glabrous. 
Disc-florets deep olive-yellow, upper 2/3 subcylindric campanulate. Ligulate 
florets bright brassy yellow, ligule three times as long as the tube, oblong 
lanceolate, truncate, dentate. Pappus bronze. 

Habitat : On limestone drift, 13,000 ft. 

Range : N.E. of Yangtse bend in N.W. Yunnan. 

Y. : Fairest 10933 (type). 

Distinguished by the small habit, campanulate heads, and the leaf-shape 
from both C. cydaminanthum and C. pseudo-ohlongatum. The cordate leaf- 
bases, the small regular dentition, and the nearly pinnate venation are the 
most important leaf-features. It has been collected once only and may be 
a hybrid between two better-known species. It bears an extraordinarily 
close superficial resemblance to a much reduced single-headed form of 
Ligularia robusta DO. from the Russian province Semipalatinsk, in Herb. 
Leningrad. This latter is, however, loosely whito-lanate and has erect heads. 

22. 0. OYCLAMINANTHUM Hand.-Mazz. in Anz. Akad. Wiss. Wien. Math.- 
Nat. Ixii (1925), no. 2. 

Stein glabrous below, brown velvety pilose above, up to 25 cm. Radical 
leaves long petiolate, broadly ovate, or suborbicular cordate acute, with very 
few crenate teeth, glaucescent below. Cauline leaves none. Capitula of 
medium size, solitary, hemispherical. Phyllaries about 12 mm. long, lanceo- 
late, acute, brown-pilose. Disc-florets yellow, upper 4/5 or 5/6 campanulate. 
Ligulate florets yellow, ligule oblong, obsoletely toothed. Pappus reddish. 

Habitat : Alpine meadows, on limestone, 14,000 ft. 

S. : Handel-Mazzetti 7450 (type). 

A very ill-defined and little-known species based on rather unsatisfactory 
material. The author says that the florets of the disc are male, a feature 
unparalleled in the genus. 

23. C. AOERNUUM R. Good, sp. nov.* 

Stem slender, glabrous below, puberulous above, up to 30 cm. Radical 

e 

« Herha usque ad 30 cm. ; catUibus gracilibus supra puherulis ; fdUs radicaiibus longe 
petiolatis, petiolis glabris ad 10 cm., parvis ad 4 cm. in diam. late reniformibus variatim 
incisis et dentatis, dentibus magnis paucis acutis, supra pallidioribus venis reticalafls incon- 
spicuis ; foliu caulinis uno bracteiforme reductis prope capitulum ; capMis ereetia medio- 
cribus bemispbterico-campanulatis ad 6 cm. in diam.^ florihtis discoideU 6 mm. longis, parte 
1/2 vel 2/3 corollas supero late campanulato; ligidatis albis, ligulis q[uam tubis 4-plo 

longioribas c. 15 mm. longis, eblougis ellipticis ; pappo albo brevo S-4 mm , longo; aebmms 
immatoris ekmfatis 6 mm. longis. 
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leases on long and slender petioles, small and very variable, broadly and 
shallowly reniforni, but variously incised by a few large acute teeth, pale 
below and venation inconspicuous, glabrous. Catiline leaves absent or 
reduced to a single bract. Capiiula of moderate size, solitary, erect, sub- 
campanulate. FhyUaries about 12 iniii. long, linear oblanceolate acute, dark 
and glabrous, Disc-floreU with the upper half broadly campanulate. LiyU’- 
late florets white, ligule three to four times as long as the tube, elliptic 
oblong, truncate, dentate. Pappus white. 

Habitat ; In liner grassy intervals along the aretes^ 12,800 ft. 

Range: Only from the Burmose-Ohinese frontier. 

B. ; Farrer 1876 (i)^pe). 

Very near to C, Limpnchtii^ but the leaves arc essentially reniform 
although much modified, and the heads are quite erect. 

24. (), PoTANiNl 0. Winkl. in Act. Hort. Petrop. xiv (1895), 150. 

Senecio kialmsis Franch. in Jouru. de Bot. x (189()), 413. 

CreTiianthodium Limprichtii Dielu in Beih. Fed. Kep. xii (192:3), 510. 

Stem glabrous below, white arancose above, uj) to 25 cm; Radical leaves 
long and finely petiolate, cordate hastate, regularly triangulaily dentate 
except at the tip, glabrous except for the aruneose tip of the petiole. Cauline 
leaves: lower cordate hastate, upper linear bracteiform, Ca/u'a//a solitary, 
campanulate, semi-erect, Phyllaries about 10 mm. long, linear lanceolate 
acute, araneose on the margin. Bisc-florets yellow, upper 3/4 to 4^ 5 cy lindric 
campanulate. Ligulate florets orange-yellow, tube short, ligule very narrow 
linear with about six veins. Pappus brownish. 

Habitat : No information, no altitude given. 

Range: S.W. Szechuan and extreoae S. Kansu. 

S. : Soidid 704 ; Limpricht 1873 ; Weigold s. n. ; Potanin s. n. 

E. ; Potanin s. n. (type). 

The most important feature of this species are the semi-erect heads. This 
species connects C. acernuum, in which the heads are definitely erect, with 
the rest of the genus. 

25. C. Prattii (Hemsl.) R. Good, comb. nov. 

Seiweio Frattii liemsl. in Hook. leones PI. xxv (1696), 2491. 

Stem glabrous below, araneose above, up to 30 cm. Radical leaves long 
petiolate, truncate or subcordate at the birtse, ovate acute, glabrous, subentire. 
Cauline leaves lanceolate, blunt, scarcely sheathing, usually single. Capiiula 
large, solitary, hemispherical. Phyllaries lanceolate, acute, white araneose, 
about 10 mm. long. Duc^floreis yellow, upper 2/3 cylindric campanulate. 
Ligulate florets yellow, ligule about eight times as long as the tube, fiipering 
linear lanceolate^ rather deeply toothed. Pappus white. 



286 


R. D*0. GOOD ON THE TAXONOMY AND OBOGRAPfiY 


Habitat : No information, somewhere between 9000-13,5000 ft. 

Range : Known from S.W. Szechuan only. 

S. : Pratt 492 (type), 548, 593. 

Rather close to C. stenactium^ especially in the shape and size of the 
capitula. There is also a general resemblance to C. Potanini^ especially 
about the leaves. 

26. C. Forrestii J. F. Jeff, in Notes Roy. Bot. Gard. Edin.v (1912), 191. 

Stem glabrous, up to 25 cm. Radical leaves long and finely potiolate, 

deltoid hastate or sagittate, entire or irregularly toothed, glabrous on both 
sides. Cauline absent or reduced to a single bract. Capitula solitary, 
large, suburceolate. Phyllaries about 12 mm. long, ovate lanceolate, long 
acute, glabrous, often darker on the margins when dry. IHsc^florets greenish 
yellow, upper 3/4 to 4/5 cylindric campanulate. Ligulate florets orange- 
yellow or crimson, ligule about five times as long as the tube, obcuneate 
truncate 3-lobate. Pappus bronze. 

Habitat : Humid meadows ; open alpine pastures, and stony pastures on 
mica-schist, 11,000-14,000 ft. 

Range : Extreme S.E. Tibet and extreme N.W. Yunnan. 

T. : Forrest 14649, 16875, 20011. 

T.: Forrest 638 (type), 660, 14307, 19487, 13290 ; Rock 10076 ; Monheig 
s. n. ; Handel^Mazzetti 8421, 9981, 9487, 9538. 

Distinguished from C. Potanini by the more strictly deltoid leaves with 
very few or no teeth and by the broader and shorter ligulo<. 

27. C. ATROVIOLACBUM (Franch.) R. Good, comb. nov. 

Senecio atroMaceus Franch. in Bull. Soc. Bot. Fr. xxxix (1892), 303. 

Senecio oreotrephes W. W. Sm. in Notes Roy. Bot. Gard. Edin. viii (1913), IIG. 

Stem clothed throughout with spreading multicellular hairs finer and 
softer above, up to 40 cm. Radical leaves long-petioled, cordate hastate, 
subacute, minutely shallow dentate, glabrous above, veins below and petioles 
black-hairy. Cauline leaves cordate hastate to linear, vaginse large black- 
hairy. Capitula small, in few-headed corymbs. Phyllaries rather few, 
linear lanceolate acute, dark crimson and more or less black-hairy all over. 
Disc-florets dull orange, upper 3/4 narrow subcylindric campanulate. Ligu-- 
late florets none. Pappus yellowish 

Habitat: Stony pastures and meadows, 11,000-12,000 ft. 

Range : Known only from extreme N.W. Yunnan. 

T. Forrest 6548, 10946, 22487; Rock 5979 ; 5979 a, 10840; Delavay 
3897 (type). 

A very distinct species, especially characterized by its black hairiness, 
a feature which is found also in C. nobtle^ a species which is otherwise very 
different. 
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28. 0* Delavayi (Pranch.) Diels ex Levi. Cat. PL Yunnan (1915), 43. 

Senecio Delavayi Franch. in Bull. Soc. Bot. Fr. xxxix (1892), 286. 

Stem glabrous below, woolly pubescent above, up to 90 cm. Radical leaves 
long and stoutly petiolate, hastate, truncate at base, glabrous above, pubescent 
on the veins beneath when young, very shallow dentate, coriaceous, and with 
prominent venation when old. Cauline leaves ovate, vaginate, or reduced to 
vaginae only. Capitula large, solitary, hemispherical. Phyllaries purplish, 
elliptic acute, glabrous, about 16 mm. long. DisC’-florets dull orange, upper 
4/5 broadly cylindric campanulate. Ligulate florets golden yellow, tube 
almost obsolete, ligule very long, very narrow elliptic or often linear elliptic, 
tapering towards the deeply dentate tip. Pappus bronze. 

Hahitat : Lush, stony, and alpine pastures, 11,000-13,000 ft. 

Range : Extreme N.E. Burma and N.W. Yunnan. 

B. : Forrest 24884, 26983, 27309. 

Y. : Forrest 4049 ; Delavay 52 (type). 

A very beautiful species with a very strong fragrance. One of the few 
amenable to English climates, but rather too large a plant for the small 
rockery. 

29. 0. OBLONGATUM C. B. (larke in Comp. Tndiccc (1876), 168. 

Seneeio ohlongatm (C. B. Clarke) Franch. in Bull. Soc. Bot. Fr. xxxix (1802), 28G 
(as to var. « only). 

Ligularia armconles DC. Prod. \i (1837) 314, in part 

Senecio trirhopoda L^vl. in Bull. Geog. Bot. xxv (1916), 17, 

Stem glabrous below, lightly araiteose above, up to 30 cm. Radical leaves 
long petiolate, potiole very gradually widened above, broadly ovate oblong, 
rarely broad elliptic, truncate, cuneate at the base, subacute, irregularly 
coarsely dentate, glabrous or araneose when young. Cauline leaves covering 
most of the flowering steins and with large vagina?. Capitula large and 
solitary or smaller and in a few-headed raceme. Phyllaries linear lanceolate 
acute, araneose below, about 10 inm. long. Disc-florets upper 2/3 or 3/4 
subcylindric campanulate. Ligulate florets yellow, ligule throe times as long 
us the tube, linear or linear oblong or rarely broader with about three veins. 
Pappus bronze. 

Habitat : No information, 10,700-15,000 ft. 

Range: Western Himalayas (Garwhal), Nipal, Tibet, and Sikkim, and 
reappearing in Kansu. 

W.H* : Drummond 22171 pp, 

S.T. : Ilingston 399. 

H. : Manner s- Smith bl* 

Sk. ; Ribu &Mohmoo 6670, 6671 ; Hooker s, n. (type) ; Dunghoo s. n. } 
Lepcha 218 ; Cooper 3295. 

K.: Maire s. n., s. n. (both racemose). 
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A most unsatisfactory species, in which the type does not seem to be the 
most usual form. In its typical condition it is distinct enough, but there are 
a number of specimens varying slightly from the type but which cannot 
be included under any other species. For example, the two Kansu specimens 
have exactly the typical facies, foliage, and liabit, hut have rather numerous 
smaller heads arranged racemosely. Small forms of (7. arnicoides also 
tend to approach this species. The status of ohlongatum is also very un- 
certain, and additional knowledge may show it to be of hybrid origin. 
In the Kew library is a copy of Comp. Indicm annotated and interleaved 
by the author, presumably in preparation for a second edition. Here the 
author's species, C. ohlongatum, is definitely rt‘stricted to var. a of tlie printed 
edition. According to the arrangement of this revision var. is now 
placed under C. plantagineum Max. 

30. 0. STNO-OBLONGATUM R. Good, Sp. nov,"^ 

Stem loosely white araneose, up to 20 cm. Radical leaves long petiolate, 
thick, spade-shaped, truncate at base, coarsely and irregularly dentate, 
glabrous, rt‘ticulate venation conspicuous below. Cauline leaves numerous, 
oblong to linear, dentate, cuneate below without vaginae. Capitula large, 
solitary, hemispherical. Pliyllaries lanceolate long acute, greenish pube- 
scent, about 18 ram. long. Disc^fiorets upper 3/4 or 4/5 subcylindric 
campanulate. Ligulate florets yellow, ligules about five times as long as the 
tube, obcuneate elliptic, truncate, rather deeply four-toothed. Pappus white. 

Habitat: No information, no altitude given. 

Range : Known only from extreme N.W. Yunnap. 

T. ; Rock 10443 (type), 10414. 

Resembles tlie true C, ohlongatum in the foliage, but the leaves are thicker 
and neater in appearance and the dentition is more marked. The cauline leaves 
almost overlap and are without vaginse. The ligules also are quite distinct. 

31. 0. ARNICOIDES (Wall.) R. Good, comb. nov. 

Smeno nrnicoides Wall. Cat. et Herb. 3138. 

Lig^aria arnicoides DC. var. glahrata DO. in Prod, vi (1837), 314, 

Senecio scytophyllus Diels in Notes Roy. Dot. Card. Kdin. v (1912), 193, 

Stem glabrous balow, loosely white araneoso above, up to 90 cm. Radical 

* Herba parva usque ad 20 cm.; radicilmi crassis; caulibui laxe olbo-anuiMSu, basi 
reliquiis fibrosis petiolorum cinotis; /oliU mdicalibus longe petiolatis, petiolis crassis 
ad 6 cm., coriaceis paleaeformibus subacutis basi truncalis groese acuteque dentatis ad 4'S cm. 
in diam., utiinque glabris, infra atropurpurow venis nticulatis prominentibus j folHi 
numerosis, plerumque caulem totam obtegontibus, o vatis vel Hnearibus dentatis basi cnneatis • 
capitM* solitariis hemispherieis ; phyllamt c. 18 cm, longis lanceolatis longe acntis sub^ 
viridibus pnbescentibus ; jftoribut dueoideit 6 mm, parte 4/6 supero sabcylindraoeo-cara* 
panulato; j«on6«* liyulatit, tube c. 2 mm., Hgulis c. 18 mm. luteis ellipticis vel obcuneatis 
profunda 4-dentatis c. 10-12 venis; jmppc albo 6-6 mm. lojjgo; nehmiu 
obloagatis. 
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leavet very large and stont-petioled, thin, oblong ovate acute, truncate 
at the base, acutely dentate, glabrous or thinly araneose below. Cmline 
leaves sessile, clasping, triangular cordate acute, dentate, without vaginae, 
loosely araneose helow or glabrous. Capitula large, in a very loose few- 
headed raceme or solitary, hemispherical. Ph/llaries lanceolate acute, loosely 
araneose below, about 12 mm. long. Disc-florets upper 2/3 or 3/4 cylindric 
campanulate, often with white ciliate margins. Ligulate florets yellow, 
ligule about six times the length of the tube, elliptic or broad elliptic, rather 
deefdy toothed. Pappus white. 

ffabitat ; Grassy openings in pine forests and stony alpine pastures below 
limestone cliffs, 8000-14,000 ft. 

Range: Western Himalayas and neighbouring and southern Tibet, 
Sikkim, and Yunnan. 

W.H. : /ac5wemontll23, 1413, 1878 (atypical); EdgeworlkhiHl \ Thomson 
s. n. ; l)runxnioni{ 22168, 22169, 22170, 22303, 2230o ; Strachey & IVinter- 
hotham 6 j Benham s. n. ; Duthie 833 a, 833 b, 834, 24544, 24550 ; Lace 1003 ; 
Madden 486 ; Falconer 99 ; Schlagintweit 10030 ; Mackinnon s. n. 

S.T. : Wallich 3138 (type) ; Walton s. n. ; Wollaston 144. 

8. ! Ribu 3018. 

Y. : Forrest 2964, 7016, 10884 ; Schneider 2370. 

One of the largest species in the genus. The most distinctive feature 
is the very large thin radical leaves, but as the plant is rarely collected 
whole, the best diagnostic character is in the cauline leaves. 

The Chinese specimens have been described as S. scytophyllus Diels. I 
have compared them most carefully with the Indian and Tibetan ones, and 
I am unable to see any significant differences. They are, it is triui, more 
glabrous, but they como from a drier region. Diels mentioned, as points of 
distinction, the less numerous bracts and llgules and differences in the 
Bowers. When a range of specimens is examined these apparent distinctions 
entirely disappear. 

32. C. KUMiciFOLiUM (J. U. Drumm.) R. Good, comb. nov. 

Senseio mmicifolmm J. R. Drumm. in Kew Bull. (1911), S71. 

Stem glabrose, white araneose above, up 50 cm. Radical leares large and 
thin, oblong ovate, blunt, truncate below, mucronate dentate, loosely arnneo.se 
when young. Cauline leaves sessile, ovate oblong, clasping below. Capitula 
medium, in a dense apical raceme, peduncles shorter than the capitula. 
Phyllaries lanceolate acute, densely araneose towards the base, about 14 mm. 
long. Disc-florets yellow, upper 2/3 to 3/4 subcylindrie campanulate. 
Ligulate florets yellow, 2 or 3 times as long as the tube, elliptic truncate, 
dentate. Pappus white. 

HaUtat ; No information, 15,000 ft. 
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Range ; Known from S. Tibet only. 

S.T. : Walton s. n. (type) . 

Apparently related to C* arnicoides, but with a close raceme. A very 
little-known species. 

33. C. PLEUROCAULE (Francb.) R. Good, comb, nov/ 

Senecio pleurocaulis Franch. in Joum. de Bot. viii (1894), 805. 

Senecio tatsienensis Franch. in Bull 8oc. Bot. Fr. xxxix (1892), 293. 

Ligularia pleurocaulis lland.-Mazz. in Anz. Akad. Wiss. Wein. Matb.-Nat. (1925), 
no. 13. 

Stem either entirely glabrose or very scanty aranoose above, up to 90 cm. 
Radical leaves subsessile, rather fleshy, linear elliptic oblanceolate to broad 
lanceolate, glabrous, venation parallel. Cauline leaves linear, subulate, 
acute, scarcely clasping. Capitula small hemispherical, often long pedun- 
culate, in a few- or many-headed raceme. Phgllaries few, ovate lanceolate, 
acute, glabrous, with hairy tips. Disc^florets yellow, upper 3/4 to 4/5 rather 
broad cylindric campanulate. Ligrdate florets yellow, Hgule four times as 
long as the tube rotund-spathulate rounded at the tip. Pappus white. 

Forma Franchrtii R. Good, forma nov. Habitu gracile, foliis anguslis, 
racemis paucicapitatis. 

Forma uberrima (Hand.-Mazz.) R. Good, comb. nov. Plaiitm majorrs, 
foliis latioribus, racemis miilticapitulatis. 

Ligularia pleurocaulis f. uberrima Iland.-Mnzz. loc, cit. 

Hafntat : Bogs and marshes ; by streams ; moist pastures ; marshy ground 
near ponds; opon alpine pastures ; the form also on limestone and sandy 
schist. 

Range i The species as a whole is found in extreme N.W. Yunnan and 
S.W. Szechuan ; the form only from tho former ; 10,000-14,000 ft. 

Forma FftANCHETll. 

T. : Forrest 105, 11211, 13205, 16900 ; Handel-Mazzetti 4621 ; Rock 
10549, 10867 ; Schneider 2370 (very tiny heads), 2180. 

S. : TFJ/fon 2491, 3784, 4682 ; Kingdon Ward 4481 j Pratt 441 (type of 
species) ; SoulU 73, 232, 558. 

Forma ubbkbima. 

Y. : Forrest 2918, 6625, 11165, 15236, 22226 ; BandeUMazzettx 4774, 
7422 ; Schneider 2368., 

Although, as far as is known, the heads are always in a raceme and often 
very numerous, they are typically those of Cremanthodium, and, if solitary, 
there would be no question of the genus. It has already been seen that the 
number of heads cannot be used as a generic character, and I have therefore 
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transferred this species and C. plantaginifolium to this genus. C. pleurocauli 
is closely related to certain racemose Ligularias^ and forms the rather 
arbitrary limit of Cremanthodium in their direction. 


34, C. LINEARE Max. in Bull. Acad. Peters, xxvii (1881), 483, 

Senecio armerifoUus Franch. in Bull. Soc. Bot. Fr. xxxix (1892), 287. 

Stem almost glabrous, minutely pubescent above, up to 25 cm. Badical 
leaves subsessile, very narrow linear, acute, rather broader towards the tip, 
glabrous, entire. Cauline leaves linear subulate, slightly clasping at the 
base, numerous and overlapping. C apitula of medium size, solitarj% hemi- 
spherical. Phyllaries greeni>h, lanceolate acule, glabrous or minutely 
pubescent, about 10 mm. long. /Hsc^florets brownish yellow, upper 2/3 to 
3/4 subcylindric campaiiulale. Ligulate florets yellow, ligule about six times 
as long as the tube, narrow lanceolate, long acute. Pappus white. 

Habitat : Alpine meadows, steppes, and bogs, 10,000-13,000 fl. 

Range : Kansu and W. Szechuan. 

K. : Ridley 16 ; Purdom s. n. ; Mesny ex herb. Hance 22014 ; Prjewalski 

n. (type) ; Ching 819. 

s.: misonzms. 

The linear subulate leaves distinguish this species at sight from all others, 

35. (5. PLANTAGINIFOLIUM (Frauch.) R. Good, comb. nov. 

Stem glabrous or very sparingly araueose above, up to 60 cm. Radical 
leaves oblanceolate acute or ovate elliptic, sessile, gradually narrowed below, 
glabrous, entire or repand dentate, pinnately veined. Cauline leaves lanceo- 
late ovate, acute, scarcely touching. CapiUila small or medium, campanulate 
to hemispherical, solitary or in a raceme, which may bo lax or dense and 
regular. Phyllaries lanceolate or linear lanceolate, acute glabrous. I)i$c-> 
florets yellow, upper 3/4 to 4/5 subcylindric campanulate. Ligulate florets 
yellow, ligule three to five times as long as the tube, very variable )ri shape, 
linear lanceolate to elliptic. Pappus wliite. 

Subspecies Franchetii R. Good, sobsp. nov. Capitulis paucis vel 
numerosis, foliis radicaiibtis longis angustisqiie. 

Forma angustiligulatum R. Good, forma nov. Ligulis lineari-lanceo- 
latis, capitulis majoribus paucis in racemo laxo. 

Sensdo plantaginifolius Franch. in Bull. Soc. Philom, de Paris, ser. 8 (1891), 145. 

Forma Lagotis (W. W. Sm.) R. Good, comb. iiov. Ligulis ellipticis 
brevibus, capitulis majoribus paucis in racemo laxo. 

Lagotis W. W, Sm, in Journ. et Proc. R. As. Soc. Bengal, vii (1911), 70. 

FOUEK.— BOTANY^ VOL. XLVW. Z 
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Forma Winkleri R. Good, forma iiov. Capitulis parvis numerosw, in 
racemo (ienso regiilare. 

Senecio Uatroides 0. Winkl. in Act. Hort. Petrop. xiii (1893), 8. 

Stibspecies oi<iciocephal(tm R. Good, subsp. nov. Capitulis soliiariis vel 
sabsolitarii."!, lignlis longis, foliis radicalibus late ovalibus spathulatis. 

P Senfeio Virgaurea Max. in Bull. Acad. Peters, xxvii (1881), 484, in part. 

Ilabifat: Rain mountains and open stony pastures and alpine grass, 
10,000-14,000 ft. 

Range : Species from Sikkim and S. Tibet to Yunnan, Szechuan, and 
Kansu ; subspecies oligocephalum known only from Kansu. 

Sub-species Fhanchetii forma angdstiligulatum. 

S. : TFi7son 3785; Uandel-Mazzetti 

T. : Forrest 11062, 11217, 11286 ; Rock 5971 ; HandeUMazsetti 7666. 

K. : Farrer 207, 244, 744; Lirent 4579, 4731. 

Forma Lagotis. 

Sk. : Lepcha 30, 572 ; Cooper 1587, 1879 ; Ktn/s coll. 4324, s. n. 

S.T. ! Cooper 261 ; Hobson s. n. 

K. : Clung 512. 

Forma WiNKiiRRi. 

S. : Wilson 3792 ; Pratt 654 (type of species) ; Soulie 850 ; Potanin s. n. 

Subspecies oligocephalum. 

Z. : Farrer 206 ; Clung 698 ; Prjewalski s. n. 

A very «lifflcnlt and polymorphic species. The various forms are connected 
by intermediates and are not markedly segregated geographically. The 
species compares in constitution very closely with C. Hookeri, 

36. C. NOBILE (French.) Diels in Ijdvl. Cat. PI. Yunnan, (1915), 43. 

Senecio nobilis Franch. in Bull. Soc. Hot. Fr. zzxiz (1892), 287. 

Stem covered rather thickly with black multicellular hairs, up to 45 cm. 
Radical leases subsessilo or shortly petiolate, obovate or broad elliptic, 
subacute glabrous^ dentition very shallow and distant, mucronate, venation 
pinnate. Cauline leaves elliptic linear. Capitida large, solitary, hemi> 
s|iherical. Phgllaries lanceolate acute, black-hairy along the centre, about 
18 mm. long. Disc-florets dull orange, upper 3/4 cylindric campanulate. 
lAgulate florets golden yellow, tube very short, ligule very long, narrow 
elliptic to tapering linear, among the longest of the genus. Pappus white. 

Habitat : Grassy slopes below limestone cliffs open pastures, and shrub- 
clad slopes on limestone, 11,000-14,500 ft. 

Ran^e : Extreme N.W. Yunnan, S.B. Tibet, and S.W, Szechuan. 
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Y. : Forrest 2724, 6252, 15364, 20806, 21504, 21566 ; Rock 4832, 4978, 
5208, 9048, 9882, 10548, 11449, 11456 ; Delavay 53 (type) ; HandeU 
Mazzetti 3527 ; Schneider 1811, 3449. 

T.: Forrest 15228. 

S.: Forrest 16801, 17005; Kingdon Ward 4013, 4623, 5232 ; Rock 5575; 
HandeUMazzetti 7269. 

A very beautiful species with strong fragrance and very large heads. It 
is rather variable in leaf-shape, but is always recognizable by its black 
multicellular hairs. 

37. C. PLANTAGINEUM Max. in Bull. Acad. Peters, xxvii (1881), 482. 

Stem glabrous below, steel-grey lanate-hairy above, rarely white lunate, 
up to 90 cm. (f. Fllisii), usually up to 30 cm. Radical leaves spathulate to 
elliptic, long cunoato below, acute, repand dentate, glabrous, very variable 
in size, euneute base sometimes very long. Cauline leaves smaller, sessile. 
Capiinla large or medium, solitary, or few in a very lux raceme or cyme. 
Phyllaries lanceolate acute, densely steel-grey woolly, rarely white, to 
14 mm. long. Disc^florets dull yellow, upper 2/3 narrow campanulate* 
Ligidate florets yellow, tube almost obsolete, ligule elliptic, rounded at the 
tip, teeth small. Pappus white. 

Forma Maximowiozii H. Good, forma nov. Plantre parvre, capitulis 
solitariis mediooribus griseo-lanatis. 

Cremanthodium Flet^heri llemsl. in Journ. Linn. Soc, xxxv (\90'2), 185. 

Cremanthodium oblongaium C. B. Clarke var. Comp. Indicne (1876), 169. 

Senecw arnicoides var./r#yiV/« Hook. fil. in Flor. Brit. Ind. iii (1881), J15]. 

Senecio paberemis Francli. in Bull. Soc. But. Fr. xxxix (1892), 288. 

Seneeio Maximowiozii Frauch. in Bull. Soc. But. Fr. xxxix (1892), 287. 

Senecio Flotchef'i Hemsl. in Kew Bull. (189()), 212. 

Forma Ellisii (Hook, fil.) R. Good, comb. nov. Habitu altissima et 
capitulis grandis in racemo laxissimo confertis. 

Wemeria Ellisii Hook. fil. in Flor. Brit. Ind. iii (1881), 351. 

Forma goringensb (Hems.) R. Good, comb, nov., capitulis inediocribus in 
cymis confertis. 

Senecio goringemis Hemel. in Kew Bull. (1890), 212. 

Cremanthodium gonngense Hemsl. in Journ. Linn. Soc. xxxv (1902), 185. 

Forma albidum R. Good, forma nov. Plante parvjc albo-araneosm vel 
lanate vice griseo-lanatse. 

HahiteU ; On rocks and screes in moist meadows and in alpine grasslands. 
The f. Ellisii occurs in the damper places. Forma Mcucmowiczii^ 9000- 
18,000 ft.; f. Bllisii^ 12,000-16,000 ft.; f. goringense? and f. albidum, 
12,000-15,000 ft. 

z2 
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Range: The whole species ranges from the Western Himalayas through 
southern and central Tibet and Nipal to Yunnan, Szechuani and Kansu : 
f. Ellisn is found in Western Himalayas, southern Tibet, and Szechuan ; 
f. goringense in southern and central Tibet ; f. albidum is known only from 
Kansu. 

Forma Maximowiczii. 

W.H. : Lnce 1755; Thomson s. n., 4; Edgeworth 146 ; Jacquemont 1774; 
Stewart 1802 ; Coventry 943; Lacoete s. n.; Heyde s. n., Watts 3133, 2484; 
Drummond 22171 pp ; Ellis 1563 ; Brandis 3922, s. n. ; Schlagintweit I70i^ ; 
Duthie 835, 835 a, 25663, s. n. 

N. : King^s collector s. n. 

S. T. : Kingdon Ward 6022 ; Strachey & Winterhotham 4 ; Wollaston 125 ; 
Ei^erest Exped, 384, 385 ; Younghusband 182 ; Littledale n. ; King's 
collector s. n. 

Y. : Rock 10036. 

8. : Limpricht 206. 

K. : Ching 666, 742 : Licent 4652 ; Pelliot^Vaillant 916 ; Farrer s. n. ; 
Frjewalski s. n. (type of species). 

Forma Ellisii. 

W.H. ; Duthie 13371 ; Ellis 381 ; Thomson s, n. ; Watson s. n,; Collett 
179. 

T. : Forrest 20326, 20412. 

S.T. ; Ludlow 146. 

S. : Wilson ZIU. 

E. : Frjewalski s. n. 

Forma goringense. 

S.T. : Thorold 75 ; Littledale s. n, ; Sven Hedin s. n. ; Wellby & Malcolm 
s. n. ; Deasy & Pike 864. 

Forma albidum. 

E.: Farrer 7, 587. 

One of the commonest and most widespread species in the genus. The 
tyoical form is found more or less over the whole specific range: forma 
EUisii seems to be an ecological form ; forma goringense is the form of the 
true Tibetan plateau, and forma albidum is an anomalous form found only 
in one region. 

I atn unable to distinguish either C. Fletcheri or S. paherensis from the 
true plantagineum, and they are therefore not maintained here. According 
to the Kew annotatf^d copy of Comp. Indicas, already mentioned under 
C, oblongatum, var. S of the printed page is lAgularia frigida Scb. Bip. 
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Wilson 3794 is a particularly luxuriant and handsome t*. Ellishy with very 
long ligule. It clearly shows relationslnp to C, stenactium Diels, and may, 
indeed, be a hybrid between that species and the above. 

38. 0. STENACTIOM Diels in Beih. Fedde Rep. xii (1922), 510. 

Stem glabrous below, araneose hairy above, uj) to 90 cm. ? Radical leaves 
not seen, but apparently ovate acute, subsessile, cuneate at base, shallowly 
dentate, Cauline leaves sessile, ovate, acute, glabrous, rather numerous, 
almost touching. Capitula solitary, very large, hemispherical. FhyUaries 
lanceolate, long acute, velvety along the middle, about 20-30 mm. long, with 
several ovate semi-scarious bracts outside them. Disc-florets yellow, upper 
3/5 cylindric cainpanulate. Ligulate florets yellow, very long, up to 8 cm., 
ligule four or five times as long as the tube, linear ligulate, deeply toothed. 
Pajepus white. 

Habitat : No information, no altitude given. 

Range: Known from S.W. Szechuan only. 

S. : Limpricht s. n. (type). 

Probably the largest-flowered species in the genus, but unfortunately 
known only from the single incomplete type-specimen without ladical leaves. 

It is of interest in forming a connection between C. Heliantlius and C. suave 
and the rest of the genus in the semi-scarious bracts outside the phyllaries. 
There are, however, only a few of them, and they do not form a complete 
involucre. 

39. C. Hbltanthus ^Franch.) W. W. Sm. in Notes Roy. Bot. Gaid. Edin. 
xiv (1924), 289. 

Senecio Jlelianthus Francli. in Bull. Soc. Bot. Fr. xxxix (1892), 286. 

Stem glabrous and glaucous throughout, up to 45 cm. Radical leaves 
shortly petiolate, ovate elliptic, subenlire, glabrous on both surfaces. Caidine 
leaves few and distant, or more usually several and overlapping sessile, 
lanceolate entire. Capitula large, hemispherical, with an outer involucre of 
broadly lanceolate green bracts. Phyllaries variable, narrow to broad 
lanceolate, long acute, glaucous, c. 15 mm. Disc^fl^rets yellow, upper 2/3 
subcylindric cainpanulate. Ligulate florets yellow, tube variable, ligule very 
long linear, rather broader below and deeply toothed. Pappus white. 

Habitat i Open alpine meadows; stony meadows and calcareous rocks; 
screes and cliffs, 12,000-14,000 ft. 

Range \ Extreme N.W. Yunnan and S.W. Szechuan. 
r.: Forrest 10391, 10916, 12798, 21971, 22285, 22637, 25711, 25881 ; 
Delavag 3858 (type) ; HandeUMazzetti 4536. 

8 . ; Forreet 16823, 16993. 
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A species with very strong fragrance. This and C. suave are at once 
identified by having an outer involucre of ovate bracts. They are connected 
with the rest of the genus by C. stenactium^ which has one or two outer 
hyaline bracts but not a complete involucre. 

40. 0. SUAVE W. W. Sm. in Notes Roy. Bot. Gard. Edin. xii (1920), 203. 

Stem glabrous and glaucous throughout, up to 45 cm. Radical leaves 

rather long petiolate, linear elliptic, acute, subentire, glabrous. Cauline 
leaves usually few and not overlapping, lanceolate, sessile. Capitula large, 
hemispherical, with an outer involucre of ovate lanceolate acute green bracts. 
Phyllaries narrow lanceolate, long acute, glabrous. Disc-florets greenish, 
orange, upper 3/5 rather broadly cylindric campanulate. Ligulate florets 
orange-yellow, ligule about six times the tube, lanceolate linear, deeply 
toothed. Pappus white. 

Habitat : Limestone cliffs ; ravines and ledges ; open stony and alpine 
pastures on the margins of pine forests, 10,000-15,000 ft. 

Range : Known from extreme S.W. Szechuan only. 

S. : Forrest 16796 (type), 17010, 21388, 22122; Kingdon Ward 4498, 
4619 ; Handel-Mazzetii 7146. 

Very closely related to C. Uelianthus^ but the differences are quite con- 
stant, and although the distributions overlap, I have seen no intermediates. 
In C, suave the leaves are much narrower, the cauline leaves fewer, and 
there are differences in the corollas of both disc and ligulate florets. 

41. 0. ANOUSTIFOLIUM W. W. Siu. in Notes Roy. Bot. Gard, Edin. xii 
(1920), 200. 

Stem glabrous below, lanate-hairy above, up to 45 cm. Radical leaves 
subsessile, narrow linear lanceolate, acute, glabrous, entire. Cauline leaves 
similar, linear lanceolate to linear subulate. Capitula large-medium, 
solitary, hemispherical. Phyllaries relatively numerous, linear lanceolate 
acute, lanate-hairy, black-crimson. Disc-florets orange, upper 2/3 cylindric 
campanulate. Ligulate florets none. Pappus dirty white. 

Habitat : Open stony pastures and earth screes on grassy hillsides, 12,000- 
14,000 ft. 

Range : Extreme N.W. Yunnan and S.W. Szechuan. 

T. : Forrest 10653 (type), 12809 ; Handel-Mazzetti 7712. 

S. : Rock 6485 ; SoulU 363 ; Kingdon Ward 4424. 

The very narrow leaves and discoid heads distinguish this species from 
the rest of the genus. 

42. 0. PlNNATiFiDUM Benth. in Hook. leones PI. xvii (1887), 1142. 

Ssneeio htmalayemis Franch. in Bull, Soc. Bot. Fr. xxxix (1892), 287. 

Stem glabrous below, black-hairy above, up to 25 cm. Radical loaves 
petiolate, petioles with conspicuous vaginse, elliptic in outline and completely 
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pinnatiseot, glabrous on both surfaces, paler below. Cauline leaves absent 
or reduced to a single bract. Capitnla medium, solitary, hemispherical. 
Pliyllaries about 10 mm. long, narrow lanceolate acute, l)Iac*k.{)ubescent. 
IHsc-fiorets yellow, upper 5/6 narrow cylindric. Lif/ulate florets yellow, 
tube very short, ligule narrow oblong, truncate, deeply dentate. Papyrus 
white. 

Habitat: Peaty turf covering boulders in exposed positions, 13,000- 
14,000 ft. 

Range : Known only from Sikkim and adjacent Tibet. 

Sk. : Cooper 591, 809 ; Hooker s. n. (type). 

S.T. : Wollaston 126. 

Except for the leaves this species is very like the species of the C, Thomsoni 
affinity. It appears to be a local and rare species. 

43. (J. DiscoiDEUS Max. in Bull. Acad. Peters xxvii (1881), 483. 

Senecio discoideus Franch. iu Bull. 8oc. Bot. Fr. xxxix {]892),2H4. 

Cremanthodium cnmlliferum W. W. 8iii. in Bee. Bot. Surv. India, v (U>11), 209. 

Stem glabrous below, white-woolly mixed with black hair.s above, up to 
25 cm. Radical leaves long petiolate, elliptic to ovate oblong, acute, trun- 
cate at the base, subentire, the larger somewhat rugose. Catiline leaves 
sessile, elliptic acute. Capitnla sinall-medium, solitary, campanulate. 
Pliyllaries lanceolate, actite, black-villose, about IU mm. long. JJisc-florets 
very narrow funnel-shaped, scarcely divisible into tube and upper part. 
Ligulate florets none. Pappus white. 

Habitat : High alpine meadows, 10,000-17,500 ft. 

Range : Sikkim and W. Kansu. 

Sk. ; Smith & Gave 1956. 

K. : Prjewalski s. n. (type) ; Licent 4423 ; Cliing 6t)7. 

I am unable to see any reason for maintaining (\ cucuUiferum as a distinct 
species* It has somewhat larger leaves and its geography is different, but 
there is no structural character to separate it, and I lane therefore inelnded it 
under C. discoideum, 

44. C. PSBIJDO-OBLONGATUM R. Good, sp. n."^ 

Stem entirely glabrous, up to 45 cm. Radical leaves p(‘4ioIate, petioles 

• Herha mediocris usque ad 45 cm . ; rndicihus crassis ; cauUbus striatis tote glabris, basi 
reliquiis fibrosis petioloruni cinctis; foUis radicalibns petiolatia, petiolis c. 3 cm. minute 
alatis basi vaginatis, oblongis ellipticia ad 6x3*5 cm. basi iruncati.H,integu8 vel Mibdentatis, 
utrinque glabris ; foUis caulinis plerumque 4~5, sesailibus elliplicis vel linearibus non caulem 
obtc^eadbas ; eapiUdts solitariis majusculis beniisphssricis ad 6 cm. iu diam. ; pkyllariis 
aaguste lanceolatis long© aculis c. 10 mm. lougis ; Jtoribua discoideis, parte 3/4 supero 
cyliadraceo subcampanulato;^on5utf luteis, tubo breve ad 2 mm., ligulis iaiiceo- 

Utii apice elongatis profunde B-dentatis, c, S-venis, ad 2 cm. longis ; pappo albo c. 7 mm. 
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minutely winged and raginate at the base, oblong elliptic snbaoute, base 
truncate, entirely glabrous. CauUne Itaves 4 or 5, sessile, elliptic to linear, 
not touching one another, Capitula solitary, medium-large, hemispherical. 
Phyllariet narrow lanceolate, long acute. Ditoflorets upper 3/4 subcylindric. 
Ligulate florets yellow, tube short, lignle lanceolate, gradually narrowed to 
the deeply 3-dentule tip. Pappus white. 

Habitat : No information, 10,000-17,000 ft. 

Range : Western Himalayas, Sikkim, and S. Tibet. 

W.H. : Duithie 3067. 

Sk. : LepcJia 505 ; Danghoo s. n. 

S. T. : Kingdon Ward 5931 (type) ; Everest Exped. 356. 

This species has hitherto been confused with true C, ohlongatunif but it is 
perfectly <4Knct not only in foliage, but also in tbe proportions of the floral 
parts. It seetns to be a rare plant, because, although its range is extensive, 
it has been very little collected. 

45. C. BUPiiBOEiFOMUM W. W. Sin. in Notes Roy. Bot. Gard. Edin. viii 
(1913), 112. 

Stem glabrous below, very slightly araneose above, up to 40 cm. Radical 
leaves long petiolate, elliptic ovate, bluntly acute, glabrous, subentire or 
dentate. Caidine leaves sessile, oblnnceolate to ovate, scarcely clasping. 
Capitula medium size, solitary, hemispherical. Phyllaries lanceolate acute, 
glabrous except for the araueoso bs^se. Disc-florets upper 4/5-5/6 subcylindric 
campanulate. Ligulate florets yellow, tube obsolete, ligule lanceolate 
elliptic to linear lanceolate, with about 5 veins. Pappus absent. 

Habitat : In scrub, alpine grasslands, and stony pastures, 13,000- 
14,500 ft. 

Range : Extreme S.E. Tibet, N.W. Yunnan, S.W. Szechuan. 

T. ; Forrest 14590. 

T. : Forrest 13228, 19594 ; Kingdon Ward 75 (type), 968 ; Rock 9293, 
9405, 10026. 

S. : Forrest 16507. 

Reminiscent of C. naibile in the foliage and also of C. pseudo-oblongatum, 
but at once distinguished by the absence of the pappus as well as by 
numerous smaller characters. This species has been grown at Kew. 

46. C. vaeufolidm R. Good, sp. nov.* 

Stem glabrous below, woolly-pubescent above, up to 20 cm. Radica l 

* Merba parvs usque ad 20 cm. ; radieibus crsasis ; eatdibus supra lanato-pubesoentilnis bad 
raliquUs fibrosis petiolonun cinctis ; /obw ratUealilms petiolatis, petioUs ad 5 cm. cnusls 
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leaves vevj variable in size, petiolate, elliptic, ovate-obovate, subacute, 
cuneate at the base, subentire, glabrous on both sides, petioles with scattered 
minute black hairs. Cauline leaves numerous, entire, lanceolate to linear 
subacute. Capitula solitary, medium-large, hemispherical. Phyllanes 
lanceolate, acute, subglabrous, often purple. Disc--florets greenish* orange, 
tube very short, upper part very narrow subcylindric campanulate. Liyu- 
late florets orange-yellow, ligule five to six times as long as the tube, elliptic 
minutely truncate dentate. Pappus white. 

Habitat : Open screes and ledges of cliffs and open stony pastures, 12,000- 
15,000 ft. 

Ranye : Extreme S.E. Tibet and adjacent Yunnan. 

T. : Forrest 14442, 14871, 19042, 19976, 20237. 

T. : Forrest 14668, 14699 (type), 20728. 

This species has often been confused with C. ohloiigatum. The chief 
characters are in the very variable size of the leaves, their elliptic subentire 
shape and pinnate venation, and the numerous entire cauline leaves which 
touch or overlap. 

47, (^ HUMliiE Max. in Bull. Acad. Peters, xxvii (1881), 481. 

Senecio kansuemis Franch. in Bull. Soc. Bot. Fr. xxxix (1892;, 287. 

Cremanthodium comptum W. W. 8ni. in Notes Roy. Bot. Gard. Edin. viii (1914J, 
184, 

Stem glabrous below, but covered with multicellular black hairs above, up 
to 20 cm., usually much less. Radical leaves long-petiolate, ovate, shortly 
cuneate below to suborbicular, with few large teeth, glabrous above, white 
toinentose below. Cauliue leaves j)etiolaie, ellii»tic to linear, dentate, 
tomentose below. Capitula very variable in size, solitary, senii-cernuous, and 
usually of middle aize. Phyllaries linear lanceolate, villose, with black 
and white hairs. IHsc^florets almost regularly subcylindric conical. Ligulate 
florets yellow, ligule three to four times as long as the tube, oblanceolate 
elliptic. Pappus white. 

Habitat : On limestone screes, cliffs, and among loose rock ; on open 
stony and alpine pasture and moorland. 


paueis pilis nigris parvis obtectis, eUipUcis vel ovatis vel obovatis pinnato-venatis, subin- 
tegris utrinque glubris ad 2-12 cm. longis, 1*6-7 cm. latis; folha caulinis numerosis 
pleromque oaulem totam obtegentibus integris lanceolatis vel linearibus subacutis ; capitulia 
medkcribus ad 6 cm. in diam. solitariis hemispbericis; phyllania c. 11 mm. longis lanceo- 
latis aoutis subglabris sespe atropurpureia ; Jloribus discoideia viridi-aurantiis tube brevissimo, 
parte supero angnstissime subcylindraceo campanulato; Jiorihua Uyulatis aurantiis, ligulis 
quain tubia 6-d*plo longioribus § llipticis minute truncatis dentatis ; pofipo albo. 
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Range : S.B. Tibet, N. W. Yunnan, Szechuan, and Kansu, 14,000-16^000 ft. 

S. T. : Kingdon Ward 5987. 

T. : Forrest 14716. 

T. : Forrest 13239, 19893, 20156 (very large), 20167, 20396 (very large) ; 
Kingdon Ward 975 ; Hock 10353, 10354 ; Gregory s. n. 

S. : Kingdon Ward 5331. 

K. : Farrer 683 ; Licent 4646 ; Prjewalski s. n. (type). 

Remarkable for the great variation in the size of its heads. They are 
usually about one inch long, but soinetinoes they are among the largest in 
the genus. The habit varies too, but not to the same extent. 

48. 0. NANUM (Decne) W. W. Sm. in Notes Roy. Bot. Gard. Edin. xiv 
(1924), 118. 

Crenmnthodium Deasyi Ilenisl. in Journ. Linn. Soc. xxxv (1902), 184. 

Senecio ssesillfolius Sell. Bip. in Flora, xxviii (1846), 60. 

Wemeria nam Benth. in Gen. Plant, ii (1873), 1, 461. 

Ligularia mm Decne in Jacquem. Voy. Bot. (1844), p. 41, tab. 99. 

Senecio Clarkeanue Franch. in Bull. Soc. Bot. Fr. xxxix (1892 ), 288. 

Stem very stout, glabrous below, densely woolly above, up to 10 cm. 
Radical leaves thick, long-jpetioled, ovate to suborbicular, entire, lamina very 
small. Cauline leaves few, thick, ovate oblong, semi-clasping. Capiiula 
medium, solitary, erect or rarely semi-cernuous. Phyllaries oblong, obtuse, 
densely black or grey-woolly. Disc-florets yellow, more or less narrow 
conical throughout. Ligulate florets yellow, ligule twice the length of the 
tube, broad elliptic, rounded at the tip. Pappus white. 

Habitat : On open stony slopes and pastures ; on screes and among loose 
fragments of rocks, 14,500-18,500 ft. 

Range*. From the Western Himalayas through Sikkim to S. and S.E. 
Tibet and extreme N.W. Yunnan. 

W.H. : Jacquemont 1121 ; Clifford 131. 

Sk. : Lepcha 338 ; King^s collector, s. n. 

S. T. ; Younghushand 227 ; Strachey & Winterbotham 3 ; Thorold 33 ; 
Deasy & Pike 827, 841. 

T. : Forrest 14517, 19830. 

A very dwarf species in which the heads are usually erect because the 
stems above the ground-level are very short. This species probably reaches 
higher altitudes than any other species. 

Species excluded from Cremanthodium : — C. calotum Aster epu 
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11. GEOaRAPHY. 

Intuoduotion. 

A ooinbination of iwo methods, neither of whieli is entirely satisfactory 
alone, has been used below to illustrate the geography of the species. The 
first method is that of plotting all the occurrences as far as their localities can 
be determined. The second method is to indicate, by a continuous outline, 
the areas within which the known occurreneea are spread. The first of these 
methods is, theoretically, the ideal one, and exactly illustrates the sum total 
of knowledge of the distribution of any given species. The second method 
is not so reliable, since it needs must iiududo at least some areas over which 
the plant has not actually been found. On the other hand, the first method 
cannot easily bo made to represent more than one area on any map, unless 
some rather complex method of colouring or shading is used, and this is 
a point of considerable practical importance, while it is also very much more 
difficult to compare Ihe ranges of species shown in this way. For these 
reasons it was thought that the best results would be obtained by using both 
these methods. 

PI. 9 is an outline map of the whole continent of Asia on which is shown 
in black tlio total area of the genus i'remanthodiam as depicted by the 
second method, so as to show its relation with the Arctic on the one hand 
and the tropics on the other. PI. 11 shows the detailed range of tlie genus 
determined hy the first method, all known occurrences being, as far as 
possible, included, PI. 12 is a map of the generic area on which, by method 
two, the areas of all the species exvejd the narrowdy endemic tdiinose ones 
have been drawn. The drawback to this method is well seen in the difficulty 
of following the different outlines in congested parts of the maj). This 
map is, however, specially designed to show the sum totals of the distri- 
butions, and for this purpose serves satisfactorily : it should not be used for 
the elucidation of individual sjjecitic areas without the help of PI. 9 and 
of the details given in the taxonomic part of the paper. PI. 12 shows on a 
much larger scale that area called, for convenience, S.W. China, although 
comprising parts of Tibet and Burma, in which are found nearly all the 
narrow endemics of the genus. Its comparative area is indicated by the 
dotted lines on PL 11. This large-scale map again illustrates the second 
method ; but here, owing to the increased size, the effect is much better and 
the outlines are easily followed. All the last three maps are river maps, 
these being the only features shown, because it is in terms of river systems 
and valleys that the geography of Cremanthodium is best described. The two 
smaller-scale maps are after Burrard and Hayden in the ‘ Geography and 
Geology of the Himalayan Mountains and Tibet ^ and the larger-scale map 
from that illustrating Kingdon Ward^s paper, Prom the Irraw^addy to the 
Yangtse/^ in the * Geographical Journal,^ voL Ixii, p. 9, 1926. 
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PI. 11 requires a special word of explanation. It will be seen at once that 
the records are by no means equally scattered^ but are specially massed 
in certain spots. This is because these spots are those most often visited. 
In Sikkim, for instance, it has actually been impossible to insert every record, 
simply on account of lack of space for the dots. As it is, the true political 
boundaries have been exceeded. Similarly, in parts of S.W. China, and 
particularly in the Likiang snow range in the Yangtse bend, the collecting 
has been specially plentiful. On the other hand, certain parts of the area, 
such as Bhutan and Nipal on the west and N.W. Szechuan and N.E. Tibet 
on the east, are still almost unexplored. This indirectly causes an unsatis- 
factory feature in PI. 11, namely the position of Sikkim as an apparent 
specific limit of importance. This is probably quite misleading, but at 
present unavoidable. Further collecting will no doubt show that the actual 
limits eastwards of certain western species are somewhere in Bhutan or east 
of it, while the limits westwards of certain eastern species are somew here in 
Nipal. Such limitations in the pictorial value of the maps must be remem- 
bered when they are being studied. 

Topography. — The area of the genus CTemanthodium is roughly that of 
the triangle made by joining the three points 35^/75^, 357105®, and 257100°. 
Tliis area contains within it two mountain systems. One, comprising the 
Himalayas, is long and narrow, convex towards the south, and runs mainly 
W.N.W.-E.S.E. The other, comprising the Tibetan-Obinese-Burniese 
mountains (together spoken of below as the Chinese mountains), is shorter 
but much broader, and stretches almost due north and south. The former 
system meets the latter almost at right angles some little distance below the 
centre. By this two angles are formed — one north of the Himalayas con- 
taining parts of the great Tibetan plateaux, and the other south of the 
Himalayas containing the plains of Bengal, the hills of Assam, and the basin 
of the Irrawaddy. Certain other points distinguish the two mountain 
systems besides their direction and width. The Himalayas are, on the whole, 
higher than the Chinese mountains. The latter are highest opposite the 
Himalayas, and in that region have quite comparable elevations, but to the 
north and south they dimifdsh. Again, the Himalayan chain is not inter- 
sected by any great rivers rising from the main Tibetan plateau. Its two 
largest waters, the Indus and the Brahmaputra, arise near one another only 
just to the north of the mountains, and thence flow in opposite directions to 
and round the ends of the chain and thus to the sea. It is quite true that 
the valley of the Indus does not mark the end of mountains, but those 
beyond, the Hindu Kush and the Kashgar and Karakoram ranges, are not 
part of the true Himalayan chain. To the east of the Brahmaputra are the 
Chinese mountains. These are traversed by four rivers of the first magni- 
tude, all with their sources far away in the main plateau of Tibeti and 
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all converging to pass through the mountains in roughly parallel gorges 
at no great distance apart. Further to the east they once more diverge, 
and reach the sea at different points between the north coast of China and 
the Gulf of Martaban. The region of these gorges is also the region of 
highest elevation, and it is only here that extensive permanent snow-peaks 
are found east of the Himalayas proper. Another difference between the 
western and eastern mountains is that the former rise on the south side 
suddenly from almost sea-level, forming the most spectacular mountain 
barrier in the world. The eastern mountains, on the contrary, pass gradually 
to lower levels towards the eist till they become almost lost in the lesser 
relief which covers the greater part of China. 

To paraphrase the above. The great elevated plateau of Tibet is bounded 
on the south and east by a great branched mountain rampart in which 
the southern arm is longer, narrower, higher, slightly curved, and rises from 
sea-level, while the eastern arm is shorter, broader, rather lower, produced 
towards the south, and very gradually fulls away towards the oast. Further 
south those eastern mountains pass imperceptibly into the backbone of 
the Malay Peninsula and Archipelago. 

From a slightly different point of view the generic area of Cremant/iodium 
may be divided topogra[)hically into three zones : (1) the Himalayan Moun- 
tains between the Indus and the Brahmaputra ; (2) the Chinese-Tibetan- 
Biirmese mountains east of the Tibetan plateau, the Brahmaputra, and the 
Irrawaddy ; and (3) the Tibetan plateau itself. 

The political boundaries bear scarcely any relation to the topography 
except slightly in the west, and they are therefore neglected in the maps. 

Gfa)LOGY. — Our knowledge of the gt'ology of the area <lescribed above 
is still very incomplete, especially as regards the Chinese and Tibetan parts. 
At the same time, it is only the broader features which directly concern 
the plant distribution, and these are fairly well known. 

Between the western and eastern mountain systems there are considerable 
differences in geological liistory and structure which may be briefly 
summarized here. The peninsula of India is one of the oldest land surfaces 
of the earth — that is to say, it has been for an exceedingly long period above 
the surface of the sea. The valleys of the Gauges and the Indus and the 
Himalayan mountains themselves are among the newest land surfaces. The 
presence in the mountain.s of marine beds of early and middle Tertiary date 
indicate that it was only after that time that the land rose above the sea, and 
alihough there are comparatively old rocks in parts of the system, they are 
overlain by these much more recent marine sediments. In short, it may be 
consid red that the Himalayas arose or began to arise (the process may still 
be continuing^ not earlier than the middle Tertiary, and that before that 
|ime there W6re no western mountains of considerable elevation. 
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In China, on the other hand, there is evidence that the mountains are 
of much more varied date and extend over a much longer period of geological 
history. The present snow-peaks and the highest altitudes have probably 
the same age as the Himalayas and are most probably part of the same 
uplift, but other parts of the mountains are much older and represent 
earlier, more denuded mountains. Unlike the western mountains, there is 
no clearly defined time limit before which it is possible to imagine the entire 
absence of mountains. Some of the Chinese mountains, and especially 
those with the highest altitudes, seem to indicate an extension of the 
Himalayan range to the east, but the exact direction of this is still a matter 
of contention. The older mountains, or at least some of them, are repre- 
sented by the arc of elevated land passing down through the Malayan 
Peninsula, Sumatra, and Java. The theoretical importance of these differ- 
ences between the two mountain systems from the botanical point of view is 
obvious. As far as can be told, there have been mountains of considerable 
elevation in western China throughout the geological history of tlie Angio- 
sperms, but the mountains of the west originated only in the lalter half 
of this period. With the mountains beyond the Indus this paper is not 
concerned, and, whatever their history may be, their botanical relationships 
have no bearing on Cremanthodium, At the time of the Pleistocene glacia- 
tion it is presumed that the main relief of Asia was as it is to-day, and since 
that time the level of the ice has been steadily rising and the ureas of 
permanent snow as steadily diminishing. 

Meteorology. — As with the geology, so the meieorology of the generic 
areas is fairly accurately known as reganls the Indian part, but very imper- 
fectly as regards the Chinese and Tibetan, The only feature which it is 
necessary to discuss here is the rainfall. In the topographical sketch 
the rampart-like nature of the two mountain systems was emphasized, because 
it is to this character that the main features of the precipifcition are due. 
The two mountain masses, meeting at nearly a right angle, lie across the 
pjith of the south-west monsoon, which blows from April to October, *in 
such a way as to form a funnel-like angle into which the moisture-laden 
winds blow. The result of this groat barrier is an exceedingly heavy 
rainfall on its immediate southern side— a rainfall ii] some places higher than 
anywhere else in the world. The width of this very high rain zone extends 
from about eastern Nipal to Upper J3urma. In all directions from here 
the rainfall decreases at varying rates. Right to the western end of the 
Himalayas it continues high — almost approaching that of the maximum zone ; 
but northwards from the mountains it decreases very rapidly, and the 
northern slopes are much drier than the southern. A great part of the 
Tibetan plateau has less than 8 inches of rainfall every year, and hence is a 
semi-desert. On the Chinese side the gradient of (leqrease is mnoh more 
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gradual and the successive zones are wider. They are also much wider 
in the south than in tlie north, so that finally the isohyets come to run 
approximately due east and west. The practical result of these differences is 
that in the western Chinese mountains, and especially the southern portion of 
them (with which this paper is chiefly concerned), there is a rather sharp 
line of maximum precipitation, the so-called rain screen, near the Chinese- 
Burmese frontier, and eastwards and northwards from there the rainfall 
gradually lessens. The rough outlines of several isohyets illustrating this are 
superposed on the first map. From the point of view of Crernanthodium a 
considerable part of the generic range is within the zones of higher precipi- 
tation, and here also the species population is much greater than elsewhere. 

Generic Distribution. — The tohil generic range of Crernanthodium is 
shown in detail on PI. 11. The area is roughly a right-angled triangle 
in which the two shorter sides follow the mountain axes, and the hypoteneuse 
runs diagonally across the plateau of Tibet ; but the regularity of this figure 
is spoilt by the extension of one species into the mountains of Shensi, w^ell to 
the east of the rest of the genus. The sides of this triangle are about 
1700, 1600, and 800 miles long, and the whole area enclosed is about 650,000 
square miles, or some five times that of the British Isles. On the south- 
W’est the generic limit is a topographical one — the valley of the Indus. No 
records are known from beyond it, and this is perhaps correlated with 
dittorencos of history between the mountains on the two sides of it. The 
extreme northern limit is just east of Lake Koko Nor, and the southern 
limit just includes Luke Tali in Ynniian. It is probable that further 
exploration and collecting will modify these boundaries in many directions, 
more especially on the east and north. The western limit is probably fairly 
accurately known. 

Proportional Distribution of the Species. — A glance at Pis. 12 and 13 
shows that the species are distributed very unevenly over the generic area, 
and in three directions the range of a single species, different in each case, very 
much modifies the total effect. These are on the Tibetan ]>lateiiii, the Assam 
Hills, and in Shensi, in each of which only u single species is known. The 
total nutuber of species is 48; of these, 3 have 2 subspecies and several have 
one or more forms. 

The general distribution may be indicated first by the specific populations 
of the three main topographical regions of the genus. The Tibetan plateau 
has 2 non^endemic species ; the Himalayas have 18 species, of which 4 are 
endemic; and the Chinese mountains have 44 species, of which 30 are 
endemic* This brings out the important point that the first two areas, 
together much the greater part of the genus area, have only 4 species out 
of 48 eonffned ^9 them* It aleo follows that 14 species are found in both 
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eastern and western mountains, this being a very large proportion of the 
species not endemic to the east. 

Additional details appear when the analysis is carried farther. If political 
boundaries are used for convenience, the results are as follows • 


N.W. Yunnan 

. 30 species. 

KanSu... 

. 8 species. 

S.W. Sz«chuan . . 

. 20 


W. Himalayas ... 

6 „ 

S.E. Tibet 

. 14 


(Bhutan 

5 „ ) 

S. Tibet 

. 14 

59 

(Nipal 

3 ) 

Sikkim 

, 13 

51 

Assam 

1 

Burma 

9 

55 

Shensi 

1 


The figures for Bhutan and Nipal are given in brackets because, owing to 
the small amount of collecting done in these countries, they are almost 
certainly too small. Excluding them, the table shows that the population 
numbers decrease from N.W. Yunnan, both eastwards along the Himalayas 
and northwards into Kansu. The centre of the genus thus lies in the region 
of the deep gorges of the Salween, the Mekong, and the Yangtse, and is 
mostly in N.W. Yunnan, but also includes small parts of adjacent S.E. Tibet 
and S.W. Szechuan. In this region, which may for convenience be con- 
sidered as between 98^ and 103^*5 East longitude and between 25° and 31° 
North latitude, and which is only about 1/5 the genus area, are found 44 
species out of a total of 48. 

Considering the different history and structure of the two mountain ranges, 
it might reasonably be supposed that there would be some segregation in the 
distribution of the species over them, but Cremanthodium shows no such 
feature. The species of the genus may be treated as belonging to three 
categories : wides or species occurring in at least two of the three main topo« 
graphical regions^ endemics or species confined to one such region, and 
endemics known at present only from a single collecting or locality. Such 
is an arbitrary classification, and it must be remembered that endemic is a 
relative rather than a strict terra, and must always be used in association 
with some geographical limitation. Cremanthodium itself is entirely endemic 
to the Himalayan- Chinese mountains, but it contains a number of species 
endemic to more limited areas, 

WiDK Species. — ^The wide species number 14, and the most widespread of 
all is C. plantagineum. It is one of the two species found on the Tibetan 
plateau, and it also reaches the extreme western and northern limits of the 
genus. It is not found south of latitude 28°, but, apart from this, it occurs 
throughout the genus range. Correlated with this wide range is considerable 
structural variation, and it has been necessary to subdivide the species into 
four forms. One of these is a giant form, probably an ecad^ occurring In 
the damper and warmer parts and having much the imiu# range ni (lia 



OF THE GENUS OREMANTHODIUM BENTH. 


307 


typical form, which itself has the area of the species except that it is absent 
from the Tibetan plateau. Here its place is taken by the form goringense^ 
which diflEers in having a rather smaller head arranged cymosely. Conversely, 
this form is not found south of the basin of the Brahmaputra. The fourth 
form is found only in Kansu and has been rarely collected. It is worthy of 
note that both these latter forms are found on the edges of the specific 
range. 

In actual point of distance between records, C. ohlongatum is the second 
largest species in the genus ; but this species is taxonomically very unsaiis*- 
factory and exceedingly variable, so that its range, as given here, must be 
treated with caution. It is mostly Himalayan and centred in Sikkim, but 
there is also a single record from the Western Himalayas. The other 
localities are in Kansu, but these specimens differ in liaving several heads 
arranged racemosely. In many features, however, they are undoubtedly 
indistinguishable. It may be mentioned in passing that such a broken 
distribution is not unparalleled in the genus, and other examples will be 
referred to later. The next species, C. Decaisnei^ has on a somewhat smaller 
scale a rather similar distribution. Except for one specimen it is exclusively 
Himalayan, ranging from Kashmir to Sikkim. This single specimen was 
collected in Yunnan, and differs from the typical Decaisnei in one definite 
character, the absence of a tube in the ligulate corollas. In many other 
ways it is exactly like true Decaisnei^ and there can l)e little reason for 
doubting their community of origin. 

C, artiicoides, in which is included C, segtophi/llum of Diels, has a very 
similar range and shows the same kind of disjunction between Sikkim and 
Yunnan, except that there is a single record for southern Tibet. (\ scyto- 
phjllum appears to have been established on a very glabrous plant from a 
comparatively dry habitat, and, as might be expected, such plants occur in 
Yunnan and not in the Himalayas. Two other species, 6\ retusum and 
C\ nanum^ range from Kashmir to Yunnan. The first is a largo and hand- 
some plant. The second is a tiny dwarf with a stem so short that the solitary 
heads are necessarily erect. In range, as in stature, it is rather anomalous, 
and is the second .species found on the main Tibetan plateaux, but in the 
western part only, and much more restricted than C, plantagineum. C. retusum 
also shows an anomaly in the single reconl from the Naga Hills of Assam. 

The remaining wide species are not found farther west than Sikkim. 
Three of them are found also in Yunnan, Szechuan, and Kansu, so that 
their distribution when plotted is in three discontinuous patches. This is 
probably largely correlated with the paucity of collections from the inter- 
vening districts. T. Bookeri, the first to be mentioned, is peculiar in several 
ways. Geographically it is responsible for the irregular extension of the 
genus into Shensi^ where it has been collected at least twice in the mountains, 
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Tazonomioallj it is quite the most puzzling and difiScnlt species in the genus. 
Even its classification into two subspecies and a number of forms, as has 
Wn done here, scarcely expresses its polymorphy adequately. It has been 
collected far more than any other species, and probably may be considered 
one of the most plentiful. In the Himalayas it occurs only in Sikkim and 
adjacent parts, but in western China it ranges from the south almost to the 
northern limits of the genus. The ranges of the two subspecies are much 
alike, and each covers the specific area, except in Shensi, where both the 
specimens collected belong to subsp. Clarkei. Similarly, two of the five 
forms are found in both mountain systems, but three others are confined to 
one or the other. Two of them are known only from single specimens. As 
explained in the first part of the paper, C. flookeri is very like certain few- 
headed forms of Ligularia spp., and probably represents one of the con- 
nections of Cremanthodium with that genus. Another of the three species, 
C. plantagimfolium, although different in all essentials from C. Hookeri, not 
only has a very similar range, but also has to bo classified on very much the 
same lines. In both species the subspecies depend upon the number of 
capitula, and the forms upon the more detailed arrangement of the capitula. 
This striking similarity between two species by no means nearly related is 
remarkable, and invites the suggestion that variation and subsequent 
evolution proceeds within this plant alBnity along certain definite lines. 
In geography this species differs from Hookeri in that it does not reach 
Shensi and also that it has its Kansu localities rather farther north. One of 
the two subspecies is a very rare one confined to Kansu and rather recalling 
the Kansu form of C. plantagineum. The forms of the other subspecies are 
not geographically segregated to any significant extent. The third species, 
C. Thomsoni, shows similar characteristics in modified form. It has not 
been thought necessary to subdivide the species taxonomically, but the single 
Kansu representative of the species is distinctly anomalous in the hairs on 
the phyllaries and in the toothing of the leaf. In addition to the Sikkim, 
S.W. China, and Kansu regions, this species has also Ijeen collected in the 
north-east bend of Brahmaputra. The Chinese specimens are, as a rule, much 
more coriaceous and snbfleshy than the eastern ones, and this, again, is 
perhaps correlated with the climatic differences between the southern slopes 
of the Himalayas and the mountains of China. 

There is still one wide species to mention whose western limit is in Sikkim. 
This is 0. ditcoideum, and its range is the most remarkable in the genus. Its 
type-locality is in Kansu, where it has been collected several times ; but there 
appears to be absolutely no significant difference between these plants and 
those collected in Sikkim and described under the name of C, eueuiltfmm, 
T|i| f^aoies is most distinct in facies from any other species of the genus, and 

cqnfusipn. Ip structure the plants &<»i| 
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Kansu and Sikkim are exceedingly alike, and the only apparent difference 
between them is that the latter have larger leaf-blades than the former. 
This is probably only a reflection of climatic distinctions in the two regions. 
C. discoideum is thus known at present from Kansu and Sikkim (compare 
( 7 . oblongatum, p. 287). 

The next species^ C, palmatum, is a most interesting one. Its total range 
is from Sikkim on the west to Yunnan and S.E. Tibet on the east, but the 
species divides both structurally and geographically into two perfectly clear- 
cut subspecies. In one of these the leaf-teeth are evenly shallow dentate, 
while in the other the leaves are variously palmatisect. Except in this 
character, there is apparently no difference within the species, and, moreover, 
the species as a whole possesses certain minor characters, such as peculiarities 
in the hairs possessed by only one other species in the genus (see C. campanu- 
latum p. 310). Curiously enough, the Sikkim subspecies was the first to be 
described, but has ever since remained a rare and little-known species. The 
western subspecies was not described until 1912, but since then has become 
comparatively well known and widely represented in herbaria. Unfortu- 
nately, in uniting the two under one species it becomes necessary to maintain 
as the species name that of the first described. In this complete segregation 
of the two subspecies C. palmatum seems to carry rather farther the 
incipient disjunction seen in many of the species mentioned above. It is 
also note w'or thy that the plant from the Brahmaputra bend belongs to the 
Chinese subspecies. 

Two more species complete the tale of the wides. C. humile has been 
found in three separate regions : the Brahmaputra bend, in Yunnan, and in 
Kansu. It is a very variable plant in the size of the heads. The other 
species, G. enmanthodioides^ has been found in Sikkim and Yunnan, and 
thus resembles 6\ retusum^ a closely-related species. 

Collections from the extreme East Himalayas between eastern Bhutan and 
the Namcha Barwha will undoubtedly fill up considerable gaps in our 
detailed knowledge of the distribution of many of these wide species. Until 
Kingdon Ward’s expedition to the Tsangpo in 1925 practically nothing was 
known of the flora between Bhutan and the Salween. 

Himalatan Endemic Species. — ^The four species endemic to the western 
mountains all have rather different distributions. The widest is C. pseudo^ 
oblonffcUunij with records from Garwhal, Sikkim, and the Brahmaputra bend. 
To this species belong several of the specimens previously identified as 
C. ohlongatum. The next species in point of size is C. reniforme^ the type- 
species of the genus. It extends from eastern Nipal to Sikkim and western 
Bhutan. Judging from the frequency of collection it seems to bo com- 
paratively plentiful in Sikkigi. The third species, C. pinnatifidum^ is a rare 
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and remarkable species, known from two or three collectings in Sikkim and 
.neighbouring S. Tibet. In the shape and cutting oE the leaves this species 
stands quite alone, and it is not easjr to suggest its phjlogeny. Lastly comes 
C. rumteifolium, a very little-known plant, collected, I believe only once, 
near the Yam Dok Tso, just south of the Brahmaputra, in the longitude of 
Lhasa. It appears to have affinity with C, arnieoidet, which ranges from 
Kashmir to Yunnan. 

Chinese Endemic Sfecibs. — Of the 80 eastern endemic species, 20 are 
more or less widely distributed in that region and 10 are, at present, unique 
endemics, known only from a single locality. Following the course adopted 
above, the former will be discussed first. It is convenient to begin with two 
species whose ranges differ markedly from any others. These are C. lineare 
and C, Potanini, and both are found in Kansu and in Szechuan. In the first, 
most of the records are from Kansu, and there is only a single collecting 
from north>west Szechuan ; in the second, most records are from the Tatsien 
Lu district cf Szechuan, but the species has been collected once in southern 
Kansu. C. lineare is one of the most easily-distinguished species in the 
genus, the linear leaves and long ligules giving it an unmistakable facies. 
C. Potanini has somewhat similar capitula, but the leaves are long-petioled 
with small hastate cordate blades. 

All the rest of the eastern species are to be found entirely in the area of 
the great river gorges described above. The actual centre of greatest species 
population is in the Ifikiang snow-range in the eastern bend of the Yangtse, 
and here are found no fewer than 12 out of the 30 species. Two of these, 
C. campanulatum and C. pleurocaule, nr o exceptional in extending north-east 
well into Szechuan to the latitude of about 31°’5, where they just overlap 
the southern limits of the two species discussed above. A similar but less 
marked extension is shown by C. angustifolium, which gets as far north 
as 29°’5 At this latitude also are found two unique endemics, C. stenactium 
and C. Praltii. Apart from these 7 species, all the others of the eastern 
endemics are rigidly restricted to south of latitude 28°'5. 

Attention was drawn above to the similarity between C. palmatum snbsp. 
rhodoeephalum and C. campanulatum, and this likeness is one of the most 
remarkable biological features in the genus. These two plant groups are 
exactly alike (and equally unlike other members of the genus) except in one 
very conspicuous point, namely that the former has ligulute and the second 
discoid beads. Such a difference is very natural, but the details here are 
unusual. The former has what has been called a suburceolate head in 
which the short phyllariesand the longer reddish ligules are slightly incurved. 
!(!be latter also has a suburceolate head of comparable colour and size, but 
this is produced by the enlargement and coloration of the phyl'aries, w hic h 
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equal both phyllaries and ligules of the other. Thus exactly the same 
biological condition seems to have been reached by two distinct methods. 
The phylogenetic relation of the two units is not very clear, but they 
are almost certainly closely related. It will be recalled that C. palniatum is 
one of the wide species, and that its subspecies rhodocephalum is restricted to 
the eastern half of the range except for one Tibetan record. The ranges 
of this subspecies and of C. campanulatum are thus similar over much 
of S.W. China, but the latter extends some distance farther towards the 
north-east. 

C. campanulatum does not stand alone in the enlargement of its phyllaries, 
and there is a very closely-allied species, C. Wa?*dii, It is much more local 
and is the species found farthest vest in Burma, and the two specific ranges, 
although close to one another, do not actually overlap. C. gracillimumy 
a very rare species, has a distribution similar to that of Wardii, and these 
are the only species of the genus which are found west of the Nmai Hka. 
Their ranges astride this river are no doubt correlated with the increased 
rainfall in these mountains. 

Very similar to these but running due south and north along the Salween- 
Nmai Hka divide are two species, C. pulchvum and C. Farreri^ and the long 
axes of their areas almost exaclly follow the rainfall line along the divide. 
The latter is a particularly large and beautiful species, and both are vhite- 
flowered (except when fading), the only white-flowered species in the genus. 
C, Farreri is related to the Himalayan reni/orme. The extreme south-west 
corner of this region is comparatively rich in species, there being two others 
besides the four already discussed. One of these, C. citriflorum, is a unique 
endemic, but the other has a very unusual distribution in which the long axis 
runs nearly due east and west. This is C. Delavayi^ the most southerly 
of the genus, and one of the few at all amenable to garden conditions 
in this country. 

The phenomenon of species pairs is very common in Cremanthodium^ and 
attention has already been directed to tvo such pairs, C. palmatum x\\\d 
C. campanulatum and C, campanulatum and C. Wardii, Another very con- 
spicuous pair is C. Helianthm and C. suave ; they are very closely related, 
and distinguished from other members of the genus in having outside the 
phyllaries an additional involucre of broad green bracts. The first-named 
has what may bo considered a normal type of range, embracing the Likiang 
mountains and the Mekong-Yangtse divide, but extends actually further 
south than any other species, to just beyond the Tali lake. The second 
species, C* suave^ has a more unusual distribution. Its western part is 
common with that of <7. Helianthis^ but the remainder is more to the east, 
more, in fact, than any other species of similar latitude. Yet another con- 
spicuous pair is C, platUaginifolium and C. pleurocauUy very alike in general 
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habit and appearance^ but differing in the leaf venation. The latter is one of 
the wider Chinese endemics. Other pairs are C, retusum and C. creman- 
ihodioides^ C. oblongatum and C. sino-oblongatum^ C* Decaisnei and C. Prin* 
cipUy and C, Thomsoni and C. bulbilliferum. 

Two species predominantly of the Salween-Mekong divide are C. bulhilli- 
ferum and C. variifolium, while C* Forrestii is found on both sides of the 
Salween. The first is also found west of tho Salween, but its range is 
entirely within that of C. Thomsoni^ and it is possibly only a bulbilliferous 
form of that species. The distribution of C. variifoUum resembles that of 
C. Delavayi^ and this is the second species that ranges narrowly west 
and east. It is found on all three main river divides. 

The remaining species of the wider endemics are all centred on the great 
bend of the Yangtse River, and most of, them are distributed from here 
north-wostwardly across the Mekong. There are three exceptions : C. atro- 
violacetiniy confined to the Likiaiig range ; ( 7 . phaemcochniuniy found on both 
sides of tho Yangtse ; and C. nobiley with a long, narrow north and south 
range, considerably wider in the south. 

The remaining Chinese species are all at present unique endemics, and 
until they have been more collected their distribution is not of very great 
theoretical significance. They are fairly evenly distributed and show no 
marked aggregation. The two Szechuan species have been already mentioned, 
but a third, ( 7 . cyclaminanthumy must be added for Muli. C. gypsophibim 
and C. shw^oblongatum are on the Likiang range in Yunnan, and C. calcicola 
is on the Chungtien plateau on the other side of the river Yangtse. One, 
C. Principis, is on the Salween-Mekong divide and three on the Salween- 
Nmai Hka divide, one, ( 7 . citriflormiy well to the south of the others 
(( 7 . atrocapitatum and C. acemuum). 

Summary of the Distribution of the Species : — 

1. There are forty-eight species in the genus; all are montane, and 
only two of them are found also on the Tibetan plateau. 

2. There is a very great degree of continuity between the western and 
eastern parts of the genus, and fourteen species are found in both. 

3. With one exception, these fourteen wides are all found as far west as 
Sikkim. 

4. The greatest concentration of species is in the Chinese province of 
Yunnan and more particularly in the Likiang range, and ^e number 
of species decreases in all directions from here. 

5. The species found in Eansu and in the western Himalayas are all 
among the most widely distributed. 

6. All the species common to Kansu and Yunnan are also found in 
the Himalayas. 
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7. Only four species are endemic to the Himalayas ; one is a unique 
endemic, and none of them occurs in the western half of these mountains. 

8. The long axis of all the Himalayan species follows that of the mountains 
themselves. 

9. Thirty species are endemic to the eastern, or Chinese, portion of the 
genus, and of these ton are unique endemics. 

10. The distribution of only two species is entirely north of latitude 29° N. 

11. One species is found in the mountains of Shensi. 

12. Except for seven species west of the Salween, the distribution of the 
species is not directly correlated with the river divides. 

13. The Salween-Mekong divide south of latitude 28° N. is poor in species. 

14. A number of ('hinese species show a narrow extension towards the 
north-east from a wider, more southerly distribution. 

15. One species is at present known only from Sikkim and Kansu. 

Summary and Ookclusions. 

It now remains to weave into some sort of continuous story the facts 
of structure and geograpliy described above, and to suggest what may have 
been the history of the genus Crenianthodium. 

There can be little doubt that Cremanthodium and Liyularia are very 
closely related, and that one is immediately derived from the other. Apart 
from this, Cremanthodium shows no great resemblance to any other genus ; 
it is restricted to a much narrower range of habitat and has a much smaller 
range than Liyularia, and so it seems very probable that this latter is 
the parent genus from which it has evolved. At the same time, there is 
no evidence that Cremanthodium is rigidly monophyletic or that it is derived 
from a single Ligularioid ancestor. On the contrary, there are in it two 
very well-marked facies depending chiefly on two quite distinct leaf-forms. 
Although some intermediates exist, it is possible that these two types 
represent two different lines of descent from Liyularia, It is even possible 
that certain isolated species may also have been derived direct. 

The total area of Cremanthodium is well within that of Liyularia, and 
there is no evidence of any general migration of the genus as a whole. 
There is reason to believe that over much of its range there have been alpine 
conditions ever since its inception. Its greatest centre of species population 
is in that part of the Chinese mountains with, at present, the highest 
elevations and with the longest montane history. Such considerations 
suggest that the present point of highest species concentration happens also 
to be the generic point of origin, although there is not necessarily any 
relation between the two facts. 
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There is not very much evidence to show when the genus arose and 
whether it antedates the Himalayan uplift or not, but there are several 
significant points which support the former view. Before the Himalayan 
uplift it is likely that the distribution of climate in Central Asia was very 
different, and in particular that the western Chinese mountains wore, except 
in the south-west^ much wetter than now. It is also probable from 
geological considerations that these western mountains afforded the only 
alpine habitats. Later, when the uplift came, the elevations of the south- 
western mountains was very much increased. The raising of tlie Himalayas 
had a double reaction; it provided an enormous new area of Alf>ine habitats, 
and it shut off the moisture-laden winds from the middle and northern parts 
of the western Chinese mountains. Assuming a pre-Hiinalayan origin for 
Creinanthodiuniy we should, from these arguments, expect to find it well dis- 
tributed over the Chinese mountains, but with its geography perhaps 
modified in the north by climatic change and with its new species in the 
southern part, where change of condition has been to its advantage. 
Similarly, on the Himalayas we should expect to find the genus represented 
by those wide species w'hich have best and most quickly spread from China, 
and by a comparatively small number of endemics, this being correlated with 
the shorter time-period involved. On the other hand, supposing the genus 
originated after the Himalayas, then we should expect to find it represented 
much more evenly in the two mountain ranges, to find very few, if anv, 
species in the northern Chinese mountains, and certainly no massing of 
endemics in one part of the eastern mountains. It might also be reasonably 
anticipated under such conditions that the genus would show at least a partial 
origin in the Himalayas themselves. 

There is no question as to which of these views the actual facts support, 
and the geography shows just those features which would be associated with 
a pre-Himalayan origin in the Chinese mountains. The hypothetical history 
of Cremanthodium may thus be summarized in the following sentences. The 
genus arose from the pre-existing genus Ligularia at some time prior to the 
Himalayan uplift and in the more southerly part of the western Chinese 
mountains. During its early period it succeeded in colonizing almost the 
whole of these mountains up to Kansu. Then came the uplift of the 
Himalayas, which not only presented a great range of new habitats, but 
also seriously modified the climate in the north of the Chinese mountains. 
Since that time the genus has spread rapidly along the Himalayas, but its 
already existing range in the Chinese mountains has remained the same or 
perhaps been slightly modified, and a number of new species have arisen in 
the south-west. 
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EXPLANATION OF THE PLATES. 

Plate 9. 

Map of the generic area of Crevmnihodium (outlined in broken black), with approximate 
lines of total annual rainfall superposed (unbroken red). 

Plate 10. 

Above: — L Diagrammatic vertical section of '^suburceolate ” capitulum. 2. Diagrammatic 
vertical section of “ hemispherical ” capitulum, 3. Diagrammatic vertical section of 
campanulnte ’’ capitulum. 

Below :—Ligul68 of various species; 1. C, reniforme\ 2. C, sienacttnni*^ 3. C» Decawhei\ 
4. C. eitriflorum \ 5. (7. pleurocatde; 6. C pinnatifidum ; 7. C. palmatum subsp. 
rhodoaphalum ; 8. C. oblongatum \ 9. C. mio-oblongatum } 10. C. rumicifolium. All 
approximately natural size. 
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Plate 11. 

Map showing^ the total distribution of the genus Crermnihodium, (Each black dot denotes a 
separate collecting.) 

Plate 12. 

Map showing the distributions of those species of Creimnihodium not confined to the souths 
west of Cbina. (The portion enclosed with black dotted lines represents the area of 
the larger scale, PI. 13.) 1. 6* pahmtum subsp. rhodocephaluin\ 2. C, palmatum 

subsp, Bmthami\ 3. 0* Thomsani; 4. C. Decaiinei) 5. C. Dtcaimti f. smense; 
6. C. remforme j 7. C. retuBum ; 8. C. eremanthodioideB ; 9. C, oblongatum ; 10. C. 
arnieoideB; 11. C. mmieifolnm\ 12. lii(eare\ 13. C, plantaginifoUum^ 14. C 
jdantaginmm] 16. C, pinmtijidun\\ 16« C, discoidium^ 17. C, pBeudihoblangatum ; 
18. C. humile; 19. C. Hooker i; 20. C\nanuni^ 

Plate 13. 

Map showing the distributions of those species of Cremanthodium confined to south-western 
China and adjacent regions : — 1. C, Wardii ; 2. C. eampamtlatum ; S. C. bulbiUi* 
ferum ; 4. C, graciUimum ; 6. C. pidchrum ; 6. C, Smithianum ; 7. C. Farreri ; 
8. C* €itriJloi*um\ 9. C, phasnicochatum \ 10. C, caleicolum^ 11. C. atrocapitatim 
12, C. mid'ocephalum \ 13. C, PrinciptB*, 14. C\ ggpBophtlum; 16. C, eyclaminan* 
thum; 1C. C, acernuum; 17. C. Potanini) 18. C. Fot‘reBt.ii\ 19. C* atroviohiceum ] 
20. C. Delavayi ; 21. C. Btnchobhngatum ; 22. C. plew^ocaule ; 23. C. nobtle ; 24. C. 
Btemctium ; 26. C. Helianthm ; 26. C. Buave ; 27. C. angmtifolium f 28. C. hvplturi^ 
folium \ 22. CnVariifolium) 80. C. PraUn\ 81. C, lineare* 
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Studies in tlie Geotropism of l^teridophyta — IV. On Specificity in 
Graviporcoptiou. By T. L. Prankeed, B.Sc., F.L.S., Lecturer in 
Botany at the University of Heading. 

(Plates 14 & 15.) 

[Head !«! November, 1928.] 

Introduction. 

In a previous account (Prankerd, 1925) of the graviperception of Osmiinda 
reijalis^ homa coinpaiison was drawn between its behaviour to gravity and 
that of Asplenium bnlhifenwi. Other species of these genera have now been 
studied in order to asceitain firstly whether they differed from each other in 
their quantitive reaction to gravity, and secondly if a generic difference of a 
higher order existed, i. if the species of one genus differed among thorn- 
selves to a less extent than they did from those of the other genus. 

The experiments described w^ere all conducted at a temperature of 
20^ 0. ± 1° and a redativo humidity of about 80 per cent. Further details 
of conditions and methods have been given in previous papers of this series. 

Presentation time has been used as before to measure the degree of 
irritability, and is hero defined as the minimum period which, under the 
given conditions, will generally produce a movement of about 5° and only 
rarely exceeding 10^. In over a thousand experiments on Aspleniuyn 
bulbiferum the presentation time has been calculated on a f basis, L e.^ that 
period has been accepted which will cause 80 per cent, of the fronds used to 
execute a minimum visible curvature. This is the proportion aimed at in 
the present work, though, owing to the high degree of individual variability, 
it has not beon deemed necessary in all cases to make the largo number 
of experiments actually required to obtain this ratio. Often only a few 
experiments are needed to confirm a presentation time for a particular stage, 
which can also bo deduced from those already known. 

The same abbreviations are here used as formerly to denote the various 
stages of the developing frond : — 

LJ.ssLate infant, t. leaflets still enclosed in apical coil, with the first 
pair directed downwards. 

Ai, a, 3 , etc. =s Adolescent 1, 2, 3, etc., i. 1st, 2nd, 3rd, etc. pairs of 
leaflets expanding and flush with the apical coil. 

Mo « Sub-mature, i.^., the apical coil is uncurled, but the free tip points 
inwards or adaxially. 

Mas Mature, i. e., frond fully expanded. 

Ml, a, etc. as Mature for 1, 2, etc. days. 

o The previous studies of this series are citsd at the end of this paper, p. 886. 
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In addition : P.S. = period of stimulation, 

P.T. ~ presentation time, 

and L.T.=latent time, the period elapsing between the 

beginning of stimulation and the first indication of response/’ 

The relative sensitivity of the frond at different stages to the force of 
gravity can be most clearly expressed by a curve where the ordinates are 
the presentation times and the abscissse the periods intervening between the 
stages. This curve is not truly mathematical, but what may bo called a 
physiological graph, which I propose to term a graviscript. The complete 
graviscript for Asplenium bulhifenim has already been constructed under my 
direction by my student, Miss Waight ( 1923 ). In this work, only the stages 
above enumerated have been used, since experiments on earlier stages are 
lengthy and troublesome, and would add little to the facts and nothing to 
the conclusions drawn. 

The Reaction to Gravity of Asplenium trichomanes. 

Over 300 experiments have been carried out on Asplenium trichomanes in 
order to compare its reaction to gfavity with that of A. bxdbiferum. They 
had to be made under the same conditions, and hence at a temperature of 
20^ C. Since this is probably somewhat high for this species, the plants 
used were grown in an outdoor frame and brought into the research green- 
house only for a few days at a time. Measurements of growth were always 
taken of fronds used for experimentation, and showed an average of *2- 
•3 cm. per day for stages L.L3-A2, and of about *4 cm. for stages above this. 
As with other ferns, experiments were generally rejected where growth was 
very slight or nil, and when grow'th steadily declined the plants were 
replaced in the frame. Some representative experiments will now be 
given for the stages L.I.-Ajs. The figure after the stage gives the 
average length of the frond in centimetres. These quantities, together with 
the P.T. and L.T. in this and other tables, are usually based on a far larger 
number of experiments than those cited. 


Table I. 


Length of Frond 

P.S. in 

Angle of Curva- 

L.T, in 

in cm. 

Stage: L.Lb 1'25 cm. 

hours. 

ture ill degrees. 

bourv. 

•5 

2-0 

5 

4*6 

1-2 

20 

5 

6*0 

1'6 

2-0 

5 

6*6 

•5 

2-0 

5 

6*0 

1-9 

2-0 

— 

_ 

1*6 

1-6 

..... 

— 

1-2 

10 

P.T.- 2 hours; L.T. 

s: 5’4 hours. 
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Table I (cont.). 


Length of Frond 

r.S. in 

Angle of Curva- L.T. in 

in cm. 

hours. 

ture in degrees. hours. 

Stage Ai=l*4 cm. 

1-6 

1*0 

10 

5-5 

2-0 

1-6 

5 

6-5 

1-2 

1-5 

3 

6*0 

1-5 

1-5 

-- 


1-2 

1-0 

— 

— 


P.T .=:1 5 hours ; 

L.T. =5*3 hours. 

Stage Agssl'O cm. 

2-0 

1*0 

10 

3-6 

1 -U 

1*0 

5 

5-5 

1-6 

1*0 

5 

6-0 

2-3 

1*0 

3 

5-0 


1-0 

— 


2-0 

75 

P.T.=:] hour; 

L.T. = 5*0 hours. 

Stage A 3 ^, 3 . (Number of pairs 

of le:ifl'‘ts 

unfolded placed 

in brackets after length 

in this table.) 

(G) 

J -0 

15 

4*0 

G-f) (9) 

1*0 

12 

3*0 

^•G (f.) 

I’O 

5 

3-0 

2-\ ( 0 )] 

1*0 

5 

3*5 

G-9 (1(») 

l(j 

5 

5*0 

G-2 (13) 

1*0 

5 

5'5 

5-3 (,S) 

1*0 

3 

4*0 

4-7 (7) 

10 

3 

4-0 

r,-3 (7) 

1*0 

— 

— 

3-3 (3) 

1*0 

P.T. = l liour; 

L.T. = 4*5 hours. 

The values assigned to the P.T. and 

L.T. for the first three stages are 

based on figures giving approximately the 4 : 1 ratio (t. 

e.f for the responding 


to the non-respomling). Fronds of this fern often possess as many as thirty 
or more pairs of leaflets, and sufficient experiments were not made to deduce 
the exact P.T. for each stage, A P.S. of one hour was used in a nuinher of 
cases ranging from Aj^s which yielded a response of 70 per cent, in stages 
A 3 . 6 , 60 per cent, in stages A,.,o, while only 40 per cent, response was 
recorded in stages above this, though a longer stimulus was sometimes 
given. The results indicate, therefore, that sensitivity is greatest at A, and 
gradually declines as the frond develops. 
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Comparison of the Two Species of Asplenium 

Comparing the two species, we see that in the important stages L.T, and 
Ai, the latter of which marks the transition from the infant to the adolescent 
phase, the P*T. is actually, and the L.T. almost, identical. The L.T. is also 
at its minimum at stages As-e, and rises for both at Ae-r. Nevertheless, 
a clear difference is shown in the much greater irritability of A. hulbiferum 
and the quicker response, on the other hand, of A, trichomanes. It might be 
suggested that the latter is correlated mechanically with the relative 
slenderness of the frond. But ferns are known to me possessing much 
thicker fronds than A. trichomanes which execute geotropic movements 
more quickly still ; so that this is not a probable explanation. 

The Reaction to Gravity of Osmunda gracilis. 

The species of Osmunda most fully studied for comparison with 0. regalis^ 
the figures for which have already been published (Prankerd, 1925), were 
healthy, fruiting specimens showing an average growth of something under 
a centimetre a day. Table 11 gives a few experiments typical of about 
500 performed over a period of five years on fronds ranging from the infant 


to the mature phase. 

Length of Frond 

Table II. 

P.S. in Angle of Ourva* 

L.T. in 

in cm. 

minutefi. 

turc in degrees. 

hours. 

Stage L.I.s=s7’C cm. 

8-7 

12 

5 

1*6 

6*3 * 

12 

5 

2-5 

7-2 

12 

3 

J-6 

7*6 

12 

3 

3-0 

7-3 

12 

— 


9*9 

10 

— 

_ 

8-6 

10 

— 

— 

• 


P.T.= 12 minutes ; L.T. » 

2*1 hours. 

Stage Aj— 8^8 cm. 

11-9 

9 

6 

10 

9-6 

8 

5 

1-6 

6*1 

8 

5 

2'0 

11-0 

8 

3 

1'26 

10-7 

8 

3 

2-0 

6-9 

8 

«... 



P.T.=8 minutes; L.T. «« 1-7 hours. 


f For the details of A. hudbiferum^ see Weight, 1923. 
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Table II (eont.). 


Length of Frond 

P.S. in 

Angle of Curva- 

L.T. in 

in om. 

houri. 

ture in degrees. 

hours. 

Stage A3=13*9 cm. 

12*8 

7 

10 

10 

17-5 

7 

5 

2-0 

9‘6 

7 

5 

1-25 

18-9 

7 

4 

2*0 

10*3 

7 




11*3 

6 

P.T,=7 minutes; L.T. 

= 1*6 hours. 

Stage Ajj 5=:19-4 cm. 

21*9 

5 

10 

1-5 

24*0 

5 

5 

10 

19*4 

5 

6 

1-5 

15*0 

5 

6 

2-0 

12*0 

6 

3 

1-25 

21*8 

5 

— 

— 

25*0 

4 

5 

1*25 

23*2 

4 

_ 


16*1 

4 

P.T.ss 5 minutes; L.T. 

=1*5 hours. 

Stage A^^22'5 cm. 

26-8 

4 

10 

1-0 

220 

4 

6 

1-5 

19-0 

4 

5 

1*5 

15-2 

4 

3 

1*0 

10-5 

4 

3 

2-0 

24-6 

4 

— 

— 

23-5 

3 

— 

— 

17-2 

3 

P.T.a:4 minutes ; L.T.! 

= 1*4 hours. 

Stages Aj_*=29-3 cm. 

(Number of pairs of leaflets unfolded placed in brackets 
length in this table.) 

38 0 (6) 

10 

10 

1*5 

26-8 (6) 

10 

5 

1*5 

30-3 (6) 

8 

15 

1-0* 

36-0 (6) 

8 

5 

1*5 

25-9 (6) 

8 

5 

1*5 

34-4 (6) 

8 

— 

— 

30-2 (5) 

8 

— 

— 

27-0 (6) 

8 

P.T,— 8 minutes; L.T.* 

=1*5 hours. 


• A fruiting frond. Th«re is tome evidence to show that fertile fronds are more irritable 
than aterile ones, hut sufficient figures are not yet available, 
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ugth of Frond 

Table II (cont.). 

P.S. in Angle of Ciirva- 

L.T. in 

in cm. 

hours. 

lure in degrees. 

hours. 

and M=26'9 cm. 

(Stages indicated after length.) 


42-7 (M) 

20 

20 

•76 

32-0 (M) 

16 

10 

2-0 

33-7 (M) 

15 

6 

1-6 

29-0 (Mo) 

16 

3 

2-0 

33-7 (M) 

_ 15 


— 

16-9 (Mo) 

16 

- 

— 

17-0 (Mo) 

12 

26 

35 

26-8 (M) 

12 

20 

1-0 

33-2 (M) 

12 

6 

1-6 

30-2 (M) 

12 

6 

2-0 

40-2 (Mo) 

10 

— 

— 

32-2 (M) 

10 

— 

— 


P.T, 

,=12 minutes (?); L.T.=1‘8 

hours. 


0. gracilis is a more delicate plant than those previously described, and 
its growth easily declines or stops altogether. When quite healthy, 
however, it is a satisfactory fern to use for this work, showing on the whole 
less variability than many, and yielding very sharply-defined results for some 
stages. For example, in fifteen critical experiments on A 3 with a P.S. of 
5 minutes, twelve responded, two with a somewhat higher angle than 5°; 
while out of nine experiments with a P.S. of 4 minutes, only one frond 
moved. This fixes the P.T. very precisely at 5 minutes for this sagte. 
Iti later adolescent stages of ferns, as previously shown for Asplenium 
hulhiferuni (Waight, 1923), the degree of gravitational irritability is often 
more inffiienced by the nearness to maturity than by the distance from 
infancy ; and this period is indicated by the number of leaflets still in the 
apical coil, and not by the number already unfolded. At the fronds 
of the plants under consideration were closely approaching maturity, but 
would not be so advanced in larger plants, and hence might show a lower 
P.T. than that recorded above. It seems certain, however, that tlie fronds 
are less sensitive at the mature and sub-mature stages than at the 
adolescent, and this affords a contrast with 0 . regalis. For though the 
plants used were somewhat smaller and may have been younger than 
those employed in the work on O, regalisy they were fruiting and apparently 
adult. And even in two-year-old sporelings of 0. regalis^ which never 
fruited (Prankerd, 1925) and were far smaller than the experimental plants 
of 0 . gracilis^ the most sensitive period coincided with maturity (Prankerd, 
1925, p. 715). So that a possibly younger condition of the plants can 
scarcely account for the lower sensitivity — which may be roughly reckoned 
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as about one quarter that oE the royal fern. Still less would it invalidate the 
contrast afforded by^the occurrence of the point of greatest sensitivity at 
different stages in the two species, which is apparently a constant specific 
difference in physiological behaviour. 


The Reaction to Gravity o/’Osmunda cinnamomea L. 

Osmunda cinnamomea is a North American species which, owing to a 
peculiar anatomical feature, has figured largely in discussions on the phylo- 
geny of the Osmundacese (Scott, 1920). After rniudi searching, two plants 
were at last obtained which grew w'ell and reached the height of over a 
metre, fruiting freely. In habit the plant differs from 0. regalis^ and even 
more strongly from 0. gracilis. The fronds arise almost simultaneously 
in the spring, and growth is completed in May, normally with a crown 
of fertile leaves, recalling Ct/cas revoluta. The plants die down completely in 
the winter, and ours were placed in the ground in the open. In the spring 
each somewhat disk-shaped rootstock threw' up several groups of fronds, but 
they never reached the former height and no fertile fronds were developed. 
The gravitational phenomena, how^ever, did not seem to differ in the two 
years, except possibly in the later stages. Here, curiously enough, the 
shorter fronds of the second year were aj)parently the more sensitive? 
though true gravitational curvatures of a slight character are very difficult 
to recognize with certainty in the better-developed fronds, owing to the 
swaying movements consequent on their great heighl. About a hundred 
experiments w^ere carried out on fronds of all stages ranging from 6 to 
100 cm., of which the following are typical : — 


Length of Frond 
in cm. 

Stage L.l.=14-4 cm. 

6-1 

25-9 

18*1 

6*4 


Table 

P S. in 

ITI. 

Angle of Curva- 

L.T. in 

minutes. 

ture ill degrees. 

hours 

G 

10 

1-6 

6 

5 

1*0 

4 

— 

— 

4 

— 

— 

P.T.= 

=:G minutes (?) ; L.T. 

= 1 *3 hours. 


Stage Ajsal8*l cm. 


8-0 

G 

8 

1-5 

30-0 

5 

10 

1*25 

8-4 

4 

5 

10 

10-0 

4 

5 

1*5 

8-9 

4 

3 

2*0 

82 

4 

3 

2-5 

8-0 

3 

3 

2-0 

14*6 

3 

— 

— - 


LINK. jroURN, — BOTAKT, VOL, XLVni. 
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Table III (coni.). 


Length of Frond 

P.S. in 

Angle of Curiae L.T. in 

in cm. 

minutes. 

tare in degrees. hours. 

31*0 

2 

3 

1-5 

25*0 

2 

— 

— - 

6*5 

2 

— 

— 



P.T.sas4 minutes; 

L.T.ar»l*5 hours. 

Stage A 2 = 20*2 cm. 




18*0 

5 

3 

1-75 

8*7 

4 

7 

1*5 

22*2 

3 

5 

1*5 

38*3 

2 

— 

— 

14*0 

1 

— 




P.T,=3 minutes; 

L.T. «B 1*3 hours. 

Stage A3=19*9 cm. 




10*2 

5 

8 

1*25 

23*0 

4 

5 

1*0 

11*3 

1 

15 

1*0 

35*2 

1 

3 

2*0 



P.T.rrl minute; 

L.T. s= 1*3 hours. 

Stages A4-14. (Number of pairs of leaflets unfolded placed 

in brackets after length 

in this table.) 




16-2 (6) 

i 

15 

1*0 

18-7 (6) 

i . 

15 

1*0 

12-1 (4) 

i 

10 

1*5 

20-0 (9) 

i 

10 

1*5 

28-0 (14) 

i 

10 

2*6 

20-7 (9) 

i 

7 

1*5 

16-7 (6-7) 

i 

5 

1*5 

12 0 (4) 


— 

— 

17-7 (7) 

i 

10 

1*5 

22-0 (10) 


5 

1*5 

2r)-6 (12) 

i 

— 

— 

17-4 (7) 


— 

— 



P.T.sSO seconds; 

L.T. « 1*5 hours. 

Stages Mg and M. (Stages indicated after length.) 


100-0 (M) 

4 

— 

— 

97-7 (Mg) 

4 

— 

— 

28-5 (M) 

2 

10 

2*6 

22-5 (Mg) 

2 

— 

— 

82-4 (M) 

1 

20 

1*25 

84-0 (M) 

2 

10 

1*0 

84-3 (M) 

1 

— 

...... 

26-6 (Mg) 

1 

— 


83-2 (M) 

i 

— 

— 




LfT.aBl*6 hoorSf 
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In the above table the relative constancy of physiological behaviour 
in fronds differing so greatly in height is worthy of remark. The pheno- 
menon of exuberance or unusual sensitivity of the first fronds to appear, 
noted for 0, regain fPrankerd, 1925, p. 712), is shown in a marked degree 
by this plant. Sometimes the earliest fronds were actually more irritable in 
their infant than adolescent phases, which is unique in my experience. 

With regard to the deduced P.T., it is quite possible that it might prove 
to be slightly lower than that given — perhaps a minute less in the first two 
stages, and A 3 might be found to respond to half a minute’s stimulation. 
But this would only accentuate the fact that this species has now been shown 
to rival 0 . regain “ as the most sensitive plant to the force of gravity yet 
discovered ” (Prankerd, 1925, p. 719). At each stage up to late adolescence 
the P.T. is less than that for the corresponding one in 0. regain^ and a 
definite response to gravity has been obtained — it is believed for the first 
time — to a stimulus as short as 20 seconds. As in 0, regain and 0. gracilis, 
a tendency to the “ all-or-none law (ej\ Prankerd, 1925, p. 317) is evident 
in the later stages, and especially at maturity. Relatively large movements 
are made or none at all, and response seems almost independent of the 
length of the stimulus — e,g,, 1 minute may give a movement of 20 ° (see 
above), while 4 minutes elicits no response. A true P.T. can therefore 
scarcely be ludd to exist. 

It may be recalled that morphologically 0. cinnamomea differs very 
strikingly from 0 . regalis, and indeed from all other species of the genus, in 
the form of the leaf, which, superficially at least, is much more like an 
Aspidium. Biologically it approaches 0, regain more nearly than the other 
species dealt with here in its complete inactivity during the winter, while 
in graviperception it is more closely allied to this species than to the others 
investigated. Tliis is showm by its high degree of sensitivity maintained 
throughout adolescence to maturity, though it is specifically distinct, ns 
already pointed out. The growth-rate is very high in this fern, sometimes 
reaching as much as 2 mm. per hour, so that young fronds may almost be 
seen to grow. 

The Reaction to Gravity o/Osmunda regalis var, japonica C, Chr^ 

Over 100 experiments have been made on all stages of Osmunda japonica^ 
of which Table IV is representative. The plants used were very kindly sent 
me by Prof. W. H* Lang, F.R.S. They were at first only a few centimetres 
high, but after cultivation for several years many fronds reached a length 
of 20 cm., though very few were fertile. Hence the lowest P.T. recorded in 
this paper, 10 minutes, may not represent the maximum sensitivity that 
larger plants might attain, and further experimentation when the plants 
are older is contemplated, 

e Hewinalter referred to as Osrmnda japonica, 

2b2 



326 


T. L. PKAKKERD : STUDIES IK 


Table IV. 


Length of Frond 

P.S. in 

Angle of Curve- 

L.T. in 

in otn. 

minutes. ture in degrees. 

hours. 

Stage L.I.=4*4 cm. 

5*4 

15 

16 

2*0 

5*3 

15 

7 

1*5 

6-5 

15 

3 

2*5 

2-5 

15 

P.T.= 15 minutes: L.T. 

= 1‘9 hours. 

Stage A| = 6*3 cm. 

3*5 

12 

7 

2*5 

7*2 

12 

5 

1-0 

8-0 

12 

3 

1-5 

5-2 

12 

3 

P.T. = 12 minutes ; L.T. 

2-5 

■«1‘9 hours. 

Stage A 2 = 9*6 cm. 

15*8 

12 

20 

1*5 

13-1 

12 

12 

2-0 

7-6 

10 

12 

1*5 

111 

10 

5 

1*5 

9-5 

10 

5 

2-5 

6-5 

10 

5 

2*5 

9-1 

10 

3 

2*5 

8-0 

10 

— 


8-5 

8 

5 

1*5 

14-2 

8 



— 

10-8 

8 

P.T.=r 10 minutes; L.T.= 

= 1*8 hours. 

Stage A 3 = 1 1*7 cm. 

8*4 

12 

7 

2*0 

19-5 

10 

20 

2*0 

14-7 

10 

6 

1*75 

9-8 

10 

6 

3*0 

18-2 

10 

3 

1*5 

9-8 

8 

....... 


19-5 

5 

P.T. = 10 minutes ; L.T. a 

=2*0 hours. 

Stage A 4 = 16*9 cm. 

17-0 

12 

12 

1*0 

1.V9 

10 

6 

1*3 

17-7 

10 

8 

1*5 

15-6 

10 

...... 


10-1 

8 

3 

3*5 

20*6 

8 

•MM. 


16-0 

5 

— 



P.T.- 10 mmntes; L.T.sb 1-4 hoar*, 
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Length of Frond 

r.S. in 

Angle of Curva- 

L.T. in 

in oil). 

minutes. 

ture in degrees. 

iiours. 

Stages Mq, M, Ml, and Mg. 

(Stages indicated after length.) 


(M) 

20 

20 

P5 

7-2 (Mo) 

1,5 

5 

• 1*5 

8-5 (M) 

15 

— 

— 

15-7 (M) 

12 

25 

1*25 

19-3 (M) 

12 

20 

1-0 

13-4 (Ml) 

12 

5 

1*5 

14-1 (Mj) 

12 

5 

I’O 

10-3 (Mo) 

12 

5 

2*5 

24-6 (Mo) 

12 

4 

2*0 

12-9 (Mo) 

12 

a 

2*0 

17-8 (Mo) 

12 

— 

— 

11-0 (Mo) 

12 


— 

l]-rt(Mo) 

10 

5 

1-5 

15-7 (M) 

10 

5 

8-0 

13-« (M) 

10 

— 

— 

10-5 (M) 

10 


— 

11-5 (Mo) 

8 

— 

— 


P.T. 

s=:12 minutes (?) ; L.T. 

= 1*9 hours. 


Only a few fronds unfolded as many as five pairs of luafiets while still in 
the adolescent phase, and exj)eri!nents on them indicated that 8 minutes 
would probably represent the P.T. Yet it was shown above that the large 
fruiting plants of 0, cinnamomea did not differ essentially from the smaller, 
sterile specimens, and inspection of the figures shows that ihe length of 
the frond does not greatly influence the intensity of graviperception. True, 
the age of the plant is an important factor (Prankerd, 1925), but here the 
plants used were known to be at least four years old. Hence the figures may 
be taken as fairly representing 0. japoixica^ and once again they show 
a generic likeness with specific difference. The average growth per day 
is 1’4 cm., nearly double that of 0. tjracilis ; yet it is less sensitive 
throughout adolescence, though at the mature phase about the same. 

The Reaction to Gravity of Osmunda regalis var. undulata Hart* 

Some of the specimens of 0. undulata w^ere also obtained through the 
kindness of Prof. Lang, and have a similar history. This material was 
supplemented by a few larger plants which came from Perry^s l^laiit Farm 
at Enfield. The fronds have reached a height of 20 cm. and show an 
average growth of P2 cm. a day, but they have very rarely fruited. Table V 
gives the details of some 40 experiments out of about 150 ciuTied out on 
these plants. 

* Hereinafter referred to as Oemmda undulata. 
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Length of Frond 
in om. 

Stage L.l.ss2'9 cm. 

2-7 

2-4 

2*16 

31 

1'9 

2-2 


Table 

P.8. in 

V. 

Angle of Ourra- 

L.T. im 

minuteM. 

ture in degrees. 

hours. 

6 

10 

2 

6 

•5 

2 

6 

6 

2 

6 


3 

6 

— 

— 

5 

— 

— 

P.T 

. B 6 minutes ; L.T. 

a 2*2 hours. 


Stage Ajib 4*6 cm. 

4- 3 
3*9 
3-6 

5- 0 

6- 4 
4*2 
3-6 
2*4 
3-5 


5 10 4 

5 0 1*3 

6 6 1-26 

6 6 1*5 

5 3 20 

6 — — 

4 3 1*5 

3 — — 


F.T.ssS minutes; L.T. ssl‘8 hours. 


Stage A2»7*7 cm. 

7- 0 

8 - 0 
6-9 
4-7 
6*2 
9-3 

14-0 

16*0 

11-6 


4 6 1.6 

3 10 1-8 

3 6 1-5 

3 6 2-0 

3 3 2*6 

3 — — 

2 10 1-6 

2 — — 

2 — _ 


P.T.sb 3 minutes ; L.T.=1’76 hours,. 


Stage AgssO'S om. 

8-8 

12-6 

13-5 

6 ^ 

7*1 

8-6 

72 


2 10 2-0 

2 6 1-6 

2 — — 

2 _ __ 

1 10 1-0 

1 5 1-76 


L.T.aBl*7 hoars. 



THE GEOTROPISM OP PTERIDOPHPT-A. 


329 


/^eiigth of Frond 

Table V (cont.). 

P.S. in Angle of OurTa- 

L.T. in 

in cm. 

minutes. 

ture in degrees. 

hours. 

Stage 67 cm. 

6-9 

10 



6*6 

7 

— 


9*2 

6 

30 

1*25 

15-0 

6 

5 

PO 

5-2 

6 

— 

— 

a-5 

5 

10 

40 

8-1 

5 

— 


4-6 

5 

— 

— 

5-8 

3 

7 

1*6 

5-3 

3 

— 

— 

5-5 

i 

5 

1-5 


L.T.=2 0 hours. 

In general the same remarks apply to 0 . undulata as were made for 
O. japonica, since the |dants employed cannot be considered adult. Yet the 
variety corresponds almost exactly with 0 . cinnamomea in its early stages, 
and is more sensiti\e in its sub-mature phase. No laler stages of adolescence 
than that of Ag were developed ; and the latter, together with Mq, show very 
markedly the high variability characteristic of the dying-out of gravitational 
irritability. As the figures indicate, it is impossible to compute a P.T. 
for these stages, though in older plants such may well exist for A 3 , and 
later adolescent stages developed considerably before the apical coil is 
entirely unfolded (c/, Waight, p. 59). The figures also show, as in other 
cases, that the L.T. is not thus affected. 

Comparison of the Five Species of Osniunda 

Reviewing the five species of Osmunda studied, we cannot fail to be 
struck by the similarity of the graviscripts for latent time, which closely 
approximates to 1*6 hours. In the P.T. the graviscripts also show^ points of 
resemblance, with sharply-defined differences in at least four species. Those 
of O.japonica and 0. undulata are possibly not strictly comparable with the 
others, since the plants were not probably as old. They have been included 
because, for reasons given above, the presentation tinjes are not likely to 
differ greatly in older plants for the stages given, and the latent times are 
almost certainly correct. 

While the distinctions between 0. regalis, 0. gracilis, and 0 . cinnamomea 
are obvious at a glance, 0 . japonica and 0 . undulata closely resemble 
0 . regalii ; nevertheless, it was found possible to identify a plant of one 

• For the details of 0. rsgaUst see Prankerd, 1025. 
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of the latter varieties which had lost its label by its reaction to gravity. 
Again, j)lants sent to me labelled Osmunda palustris,^^ but having the 
appearance of 0, gracilis^ gave presentation times so indistinguishable from 
those of the latter that they were considered identical, which proved to 
be the case. Of course, other and quicker methods of identification would 
usually be available, but it seemed of interest to record that these forms 
were actually determined by a physiological criterion. 

Tt may also be noted that 0. cinnamomea^ an aberrant species both 
morphologically and anatomically, is quite true to type in this aspect of 
physiological behaviour. 

Discussion of Results. 

A comparative review of the results of this work is shown by the gravi- 
scripts for both P.T. and L.T. of the seven species of Filicales given on 
Pis. 14-16 and Table VI summarises what has been deemed the most impor- 
tant data in connection with their reaction to gravity. Columns 3, 4, and 5 
give some idea of the morpliological development of the fronds at the stage 
of minimum P.T., which latter, with the corresponding L.T., is shown in 
columns 1 and 2. (It will be noted that the minima of the last two 
quantities very nearly coincide.) The P.T. and L.T. at A^ are added, since 
they are instructive as showing the specific differences at a stage which 
would usually prove a suitable one to take as ty}>ioal for a given fern. 
It is very precisely defined and easily seen*, less variable than many, and 
just halfway between the infant and adolescent pha8e.s. In the two species 
of Asplenium, however, the P.T. for A^ is identical, and hence expresses 
generic likeness rather than specific difference. Some of the contrasts 
drawn between A, hulhiferum and 0. regalia in a previous study (Prankerd, 
1925) receive support from the present work, and are shown to be generic. 
These are : — 

1. The much higher ratio of the presentation times at early and late stages 
in Asplenium than in Osmunda, 

2. The far greater sensitiveness of Osmunda (at least three times^ and 
reaching sixty and even ninety times that of Asplenium), The P.T. is 
measured in minutes for Osmunda^ in hours for Asplenium, 

3. The L.T. for Osmunda shows an approximately constant value of 
1*6 hours, while that of Asplenium is about three times as great (with 
extremes of 4*6 hours). 

Roughly, therefore, Osmunda is far more sensitive over a longer period of 
development than is Asplenium^ and responds three times as quickly. 

e DifEerent stages of the infant phase are not always easy to see in very small or woolly 
fronds, and adolescent stages are sometimes ill defined, owing to the variable morphology of 
the ffond, f.e., the disposition of the leafiets, the method of uncurling, etc. 
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Otmunda undulaUx 3 (1 ?) minutes. 
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Specific diflFerences are shown far more clearly in the P.T. than in the 
L.T. The latter is clearly much greater for A. bulbiferum than for 
A, IncJiomaneSy but is not usually specifically distinct in Os7nunda, though 
0, regalis seems unique in responding most quickly at maturity. Turning 
to the P.T., the two species of Aspleninm differ from each other markedly 
after the Aj stage, A. Trichomaties never renching as high a degree of 
irritability as A. bulbiferum. In the genus Osinunday 0. regalis is again 
unique in attaining its highest sensitivity at maturity. A glance at the 
graviscripts (PI. 14) shows that four out of the five species can be arranged 
in a series according to their relative sensitivity, the relation holding in each 
stage except that just cited for 0. regalis. These are from highest to 
lowest: 0. cinnamomeay 0. regalisy 0. gracilis y O.japouica. At Aj and Aj 
ihe first species is approximately three times, the second species twice, and 
the third species half as sensitive again as 0. japonica. For no reason 
at present apparent 0. undulata seems to coincide with 0. cimiamomea, 
though further work in older plants may yet show some constant specific 
difference. Thus, although every fact does not “fit in/’ and some modifica- 
tions may subsequently be made, the evidence is clear that six at least 
of the seven species examined differ among themselves in their reaction 
to gravity, and that on this basis alone they naturally fall into two groups. 
In other words, generic and specific physiological characters undoubtedly 
exist; but much further work will be needed to determine how widespread 
and constant this phenomenon is. Since, however, it is believed that these 
are the first studios on the geotropism of Pteridophyta, a few generalisations 
may very tentatively be put forward. J udgiug from the species investigated 
the graviperception of a fern frond may be represented by a curve ascending 
during the infant and early adolescent phases till it reaches a maximum, 
which will probably be characteristic for the species in quantity, duration, 
and point of occurrence. This maximum will generally continue to bold 
good for some time, i. e.y there is a flat period during which the power 
of perception remains constant, after which it declines, vanishing altogether 
before or soon after maturity. Later stages are more variable than early 
ones, and when graviperception is disappearing there is a kind of flicker in 
its intensity like that of a candle flame as it goes out. 0. japonica and 
0, gracilis retain some degree of sensitivity several days after maturity, 
but 0. regalis is the only case at present known where it is at its maximum 
as the tip of the frond emerges from the coil. 

With regard to the factors influencing graviperception and reaction, the 
external conditions, us already stated, have been kept as constant as possible, 
and their effect is therefore not yet known. Among internal factors, both 

e These include some others besides those recorded here, the facts for which have not yet 
been fully worked out. 
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the age of the plant and the stage of the frond have been shown to be 
of great importance (Traiikerd, ]92r)), while the length of the hitter matters 
very little. The figures in the tables for O, cinnattiovtea strikingly illustrate 
the last point. The growth-rate undoubtedly influences response, as this 
will scarcely take place at all if growth ceases, and the avcM*age growth 
increment is alw^ays higher in responding than in non-responding fronds, 
other conditions being equal. The L.T. is a relatively constant (|iiantity, 
it is less easily influenced than the P.T., which is shown graphically by 
the flatness of the curves for L.T. The data available are now perha}>s 
sufficient to warrant the following generalisation : — I'he latent time fora (jiren 
species of the Filicales under constant conditions is not areatijj afecled by 
the age of the jdant, and far less than the jnrsentation time by the degree 
of development of the fronds for the adolescent stages of ichirh it is at its 
minimum and approximately constant. The lu.'-t two j)oints, /. e., the influence 
ot the growth-rate and the relative constancy of the Ji.T., arc pn»hahly not 
restricted to IHeriduphyta, hut are widespread phenomena of geotrojnc 
irritability. 

In conclusion, attention inav he drawn to the e%er- widening ha.si> of 
classification. In the old artificial systems relatively tew ija^ily di^- 
cernihle oharacler^, chiefly floral, were employ ed ; while in the early days 
of the Natural System, though these were greatly extended, reliance 
was placed almost entirely on morphological eharaelei>. (-Jradually other 
taxonomic criteria were used or Migge'^ted, far hack ns L''(>o l)uval- 
Jouve (It5t54) showed that tiie species of Kquiseinm were anatomically 
distinct, though forty years later Fnt>ch (UM>3) was pleading for a 
more extensive use ot anatomical characters, 8olerederV well-known 
work (1908) shows how largely structural features can he employed in 
classification, while it is often tho sole available method with fragmentary 
remains of fossil plants. Even embryology can he of taxonomic ^alue, 
as Schlirhof (1924) has recently shown. At the end of hifct century 
McFarlaue (1899) pointed out that the ultimate factor in the conception 
of a species was the cell, and tliat by neglecting its study we should never 
arrive at tho perfect Natural System. A similar point of view was taken by 
Robertson (1905), who drew attention to the connection existing between 
cytology and classification. She showed how cvtological characters, which 
are perforce employed almost exclusively to delimit species iu unicellular 
organisms, were often useful in dealing with higher plants. In the study of 
the cell the distinction between morphology and physiology wears thin, 
audit is not surprising that so-called physiological characters, e.^., colour, 
anabolic products, etc., should long have been used in the classification 
of the lower, and particularly in unicellular plants. For some bacteria, only 
physiological characters are available, while their importance in delimiting 
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algee has been emphasized by Fritsch in his recent (1927) address to 
the Botanical Section of the British Association. He states: “It is well 
to realize that the characteristics separating the Green and Yellow-green 
Algse, like those distinguishing the other great classes of pigmented Proto- 
phyta, are essentially physiological. . . . That these diverse classes are also 
in general characterized by other features, . . . indicates that the physiological 
distinctions are fundamental.^* But the use of a purely chemical basis of 
classification has not been restricted to the lower plants. Onslow (1920) 
has employed it for Angiosperms, and a physico-chemical basis, i. hydrion 
concentration, has been suggested by Rea and Small (1926). Baker and 
Smith (1910) have employed cyto-physiological characters in their classifi- 
cation of Gymnosperms, and ReicherPs detailed work (1919) on starch has 
shown that this typical anabolite of the green plant has specific value. 

Notwithstanding the new factors taken into account, all the above 
methods of classification, both of higher and lower plants, are merely quali- 
tative — a fact insisted on by McLeod (1927), who has attempted to give 
numerical value to morphological characters. All attempts to express 
degree of relationship quantitatively are to be welcomed as tending to raise 
the descriptive study of plants to the rank and dignity of an exact science. 
But it is doubtful how far morphological concepts will lend themselves to 
such treatment. The recent advances in carefully controlled quantitative 
methods has enabled physiology to put in a claim to afford specific differences 
as sharply definable as those of morphology, if far more recondite. An 
illustrative case in the physiology of nutrition is shown by Dastur’s work on 
the relation between water-content and photosynthesis (1925, fig. 5). We 
may certainly agree with McLean (1923) that “ species is historically a 
morphological idea,*^ without allowing that it is to remain so exclusi\ely. 
Thus, Robertson (1905) asserts that were our technique sufficiently refined, 
“cytology would become the basis of classification**; and McLeod (1927) 
affirms that the notion of species is a chemical notion.** The present work 
claims that species may be distinguished by their reaction to stimuli, 
t. e., that the physiology of irritability can also afford criteria of systematic 
importance. 

It may well be that the use of new characters will in general only justify 
the acumen of the older taxonomists, and no one acquainted with the 
extreme laboriousness of quantitative physiological work would suggest its 
employment for diagnostic purposes if it could possibly be avoided. Never- 
theless, in theory at least, all data are relevant in a truly Natural System ; 
and if in actual practice a few characters of external morphology are often 
sufficient to determine a classificatory unit (e.ff., the arrangement of the 
stamens in the Oruciferse), one need only mention such instances as the genus 
Adoaa (Sprague, 1927) to show how the sole use of these may fail to give 
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anything approaching certainty. And where the systematic position is 
problematic, the thorough systematist of the future may well have recourse 
for fresh data to the remote, though it may be decisive, realm of physiology. 

Summary. 

1. The work is based on some 2300 experiments on seven species of the 
genera Asplenium and Osmunda^ and gives the quantitative reaction to 
gravity of the fronds at stages previously defined as infant, adolescent, and 
mature (Waight, 1923). 

2. Specific differences in the presentation time are distinct in all but one 
case, though slight compared with the generic differences, which are measured 
in hours for Asplenhim and minutes for Osmunda, 

3. 0. cinnamomea is believed to be the most sensitive plant to the force of 
gravity as yet discovered, since its fronds, at mid-adolescent stages, will 
respond to a stimulus lasting only 20 seconds. 

4-. The latent time shows relatively little specific difference, but is 
strikingly distinct generically. Osmunda responds aboiff/ three times as 
quickly as Asplenium, 

5. Presentation time and latent time for ferns may be rej>resented by 
physiological graphs here termed graviscripts ; and certain generalisations 
with regard to them are suggested. 

6. The data at present available point to latent time as in general a far 
more constant quantity than presentation time. In a fern frond it is at its 
minimum, and approximately constant throughout the adolescent stages. 

7. It is pointed out that, since all characters possess taxonomic value in a 
truly Natural System, in cases of doubtful affinity, where easily available 
criteria have been found inconclusive, recourse may be had to physiological 
data. 
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A Revision of the Australian Species of Frankmia. By V. S. Summerhayes 
B.Sc. (Lond.). (Communicated by Dr. A. W. Hill, C.M.G., F.R.S.) 

(Plates 16-19, and 7 Text-figs.) 

[Read 1st November, 1928.] 

Historical Summary. 

The first species of Frankenia discovered in Australia was F. tetrapdaJa 
Labill., a Western Australian species, descrilxjd in 1804 (Labill. PI. Nov. Holl. 
i, 88, t. 114). In De Candolle’s ‘ Prodromus ’ (i, 360, 1824) two more endemic 
added, namely F. 'pctuC'iJloTd DC. and F . ^THticAilosot DC., while 
the co.smopolitan F. pulmrukntu L. was also recorded. The first two new species 
from Eastern Australia were very briefly described by Bindley m 1848 (Mitch. 
Journ. Trop. Austral. 306) from the Queensland collections of the then Surveyor- 
General of New South Wales, Lt.-Col. Sir T. L. Mitchell. In 1854, Turezaninov 
(Bull. Soc. Nat. Mosc. xxvii, 2, 367-368), who had purchased a set of Drummond’s 
extensive Western Australian collections, described four more species, one of 
which, F. parvuUi, a very distinct plant, has not been re-discovered. 

In ‘ Flora Australiensis ’ (i, 160, 1863), Bentham gave the first general account 
of the genus in Australia. He recognized in all only seven species, including 
a new one, F. Drummovdii, reducing several of the previously-described ones 
and grouping a large number of forms under the polymorphic F. pattciflora. 
With the exception of two new species from Western Australia, described by 
Diels in 1904 (Engl. Bot. Jahrb. xxxv, 388-390), and one by W. V. Fitzgerald 
(Joum. W. Austral. Nat. Hist. Soc. i, 3) in the same year, nothing more was 
written on the Australian memlwrs of the genus until the year 1918. 

In this year two revisions of the Frankenias of different Australian States 
were published. Ostenfeld (Daiisk Bot. Arkiv, ii, 47-56) dealt with the Western 
Australian species, adding fom- new ones, while J. M. Black (Trans. Roy. Soc. 
S. Austral, xlii, 176-180) treated the South Australian Frankenias in a similar 
manner, three new species being recorded. Both papers are valuable contribu- 
tions to' our knowledge of the genus, and cleared up part of the extraordinary 
confusion into which the genus had gradually lapsed. 

This confusion, which it would be diflScidt to exaggerate, has resulted from 
the great similarity in habit between the species, the very incomplete descriptions 
of those first described, and the fact that the types are scattered among nine 
different herbaria in Europe and Australia. In attempting to name the material 
at Kew according to the revisions by Black and Ostenfeld, it was soon realized 
that no further progress could be made until all the Australian species of the 
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genus had been subjected to a thorough revision. A detailed investigation has 
therefore been undertaken, of which the following account is the result. 

In carrying out the work, type-specimens or duplicates of all the Australian 
species were assembled, while the whole of the material at the herbaria at 
Kew, the British Museum, Berlin, Copenhagen, and the Herb. Delessert has 
been examined. In addition, extensive material from Australia, including the 
entire collections at Adelaide, Brisbane, and Perth, and many duplicates from 
Sydney, Melbourne, and Hobart, has been lent to the Royal Botanic Gardens, 
Kew, and has passed through my hands. I should here like to tender my cordial 
thanks to the authorities at all the institutions above mentioned for affording 
facilities for the examination of this material, and to the Director of the Mus6e 
de rhistoire naturelle at Paris for fragments of several types. When it is men- 
tioned that in all the collections 50 to 80 per cent, of the specimens were 
incorrectly named, some idea of the confusion into which the genus had fallen 
may be obtained. A similar percentage of the specimens cited in the literature 
are erroneously determined. For example, thirteen different species have 
been erroneously included under F. pauciflora and eight under F. aerpyUifolia, 
Hence it seems essential to supply detailed descriptions of all the species both 
old and new. As a result of the present revision, the number of Australian 
species has been doubled, 45 now being recognized, including the introduced 
F. pvlvendenta. * 

The eaarlier writers on Frankenia made no attempt to subdivide the genus, 
but in Engler and Prantl’s ‘ Pflanzenfamilien ' (iii, Abt. 6, 286-289, 1895) 
Niedenzu proposed two subgenera : I, Afra and II, Oceania, each defined by a 
combination of about seven associated characters. The subgenus Afra occurs 
in the Mediterranean Region, Western Asia, and Africa, while the distribution 
of the subgenus Oceania is Australia and America. Inspection of Niedenzu’s 
scheme shows that subgenus Oceania, sect. Toichogonia, subdiv, A a, possesses 
two of the characters of subgenus Afra, namely a short calyx and a short ovary. 
Examination of the species assigned by him to the two siibgenera, and of allied 
species, proves that the subgeneric characters selected by him do not hold good, 
and that they were based on a very incomplete knowledge of the si)ecies, 
especially of the Australian ones. In the second edition of the ‘ Pflanzen- 
familien * (xxi, 279, 1925) numerous additional species were included. Several 
of these, e. g. F, punctata and F, tetrapetala, have perfectly sessile leaves, 
although subgenus Oceania, in which Niedenzu places them, is characterized, 
inter alia, by petiolate leaves. F, pauciflora and F, conferta, also assigned by 
him to Oceania, have long decurreut stigmas, a character of Afra ; in other 
species of Oceania, e. g. F. punctata, the shape and length of the stigmas are 
highly variable. Subgenus Oceania is further defined as having the bracteal 
and bracteolar sheaths free from each other, but JF. pakmri and F. cmbita^ 
which Niedenzu includes in it, have the bracteal and bracteolar sheaths adnate* 
Numerous other examples might be given. The subgenera Afra and Oceania, 
as the names themselves suggest, represent merely geographical divisions of 
the genus, and ccmnot be regarded as natural groups. 
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Niedenzu divided his subgemis Oceania iiito two sections : — 

1. Toichogonia, with i^umerous ovules on parietal placentas ; and 2. Basi- 
gonia, in which there is a single basal ovule on each placenta, the funicle 
being elongated and bent over above, so that the ovule is suspended from it. 

These sections were adopted by Ostenfold and Black i»i their revisions, and 
were at first accepted by the writer ; but, as more material was examined, it 
became evident that they also are untenable as natural groups. It is very 
easy to see the differences between the numerous, definitely parietal, mostly 
erect ovules of F, pauciflara and the three large basal ovules of F, aerpyllifolia, 
with their long bent funicles ; but there are many species, such as F, cordaia, 
F, tetrapetala, F, densa, and F, interioriSy in which the placentation is inter- 
mediate in character, so that the section to which e>ach should be assigned is 
largely a matter of opinion. Careful comparison has shown that there is a 
series of ovular arrangements leading from the typical parietal and multi- 
ovulate to the typical basal condition. Drawings of some of these will be 
found on text-fig. 1. 

Tkxt-fio. 1. 



Arraiigeniont of the ovuk*H in various •species, a, Ftankenia p turifiora 1)(\ h, F. cinerea 
A. DC. c. corrfttki J. M. Ihacli. rf. i’ (ktt'iif c F, serpylUfoba \A\M. 


In view of the fact that only the Australian spocii's are here dealt with, I 
have made no attempt to divide the genus as a whole into sections, but have 
arranged the Australian species in eleven stories according to their probable 
relationships (see p, 347). 


Morphology and Taxonomy. 

Almost all the Australian species are dwarf shrubs, often with a creeping 
habit, but a few are annual herbs, such as the iidrodueed F. pulverulenta and 
the remarkable dwarf F. annva. Most of them are found in localities with 
soil rich in saline substances, but Osborn has indicated that F, serpyllifolia 
may be present in communities which are definitely not halophytic. A few of 
the species, e. g. F. paticiflora and F, ambiUiy are almost entirely confined to 
the sea-coast, although not necessarily occurring in the intertidal zone. 

In Frankenia the leaves are of great taxonomic importance. In the Australian 

2o2 
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species, as in the genus generally, they are small, simple, and often either rolled 
up or more or less terete and fleshy. A few species, especially in eastern 
Australia, have conspicuously flattened leaves. Whether the leaves are i)etioIate 
or not is a feature not easily determined except by a careful examination, but 
is nevertheless of great taxonomic value. For the purposes of the clavis, I have 
divided the leaves into three types, namely petiolate, subsessile, and sessile. 
In attempting to determine to which of these groups a leaf lielongs, consideration 
should be given to the stipular sheath. The stipules are adnate to the leaves, 
and unite each pair of them, forming a sheath encircling the stem. There 


Tkxt-fio. 2. 



Diagram to show different types of leaves. Sessile — F. $v8silU Summerli. 

bj Subsessile— F, interioris Ostenf. r, r?’. Petiolate— F’. paucifhra DC. 


seems to be little doubt that the stipules were originally attached to the leaf 
at its base only, and that the adnate condition is derivative. As evidence of 
this, the fact may be mentioned that in the sessile leaves the sheath is adnate 
to the lamina, a most unusual condition. In deciding, therefore, whether a 
leaf is petiolate or not, the height of the centre of the sheath is subtracted from 
the total distance from the point of insertion to the base of the lamina (see 
text-fig. 2). When this difference is very small or nU the leaf is considered 
subsessile (text-fig. 2, 6). A leaf is only considered sessile when the lamina is 
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inserted directly on the stem (text-fig. 2, a). Truly sessile leaves are found only 
in a very distinct group of closely-allied species. 

Very characteristic salt-glands are found on the leaves (sometimes on other 
parts also) of most spt*ci(‘s of Franktvia, and may be sunk in such deep pits 
that the leaf appears very markedly punctate. Often the excreted salts com- 
pletely cover the surface of the leaves, giving them a whitish or greyish 
appearance. The formation of sucjh a crust occurs only on leaves that are 
pilost^ and is due to the hairs holding the salt ; in species with glaluous leaves 
the deposit of salt is confined to the vicinity of the glands. 

The flowers are generally borne in dichasial cymes, these being rarely quite 
regular, hYequeiitly the dichasial nature of the inflores(*enc(^ is masked by the 
partial or complete failun' of one of the branchc*s to develop ; but true monochasia 
are never formed. In some speci(*s the cymes are branched but once, producing 
only three flowers, while less frequentl} the flowers are solitary ;* but no c;ase has 
been found in wdiich the latter condition is constant. The flowers are always 
sessile, and in some cases th(‘ bracteolar sheath is fused to the base of the calyx. 
In the case of those species in which fh(‘ flowrrs are in close heads, the lamina 
of one or both f)f the bracteoles is reduced or abseid, but the p(‘tiole can be 
distinguished. 

Th<‘ floral leaves show^ remarkable imuistic variation, so much so that the 
number of parts can be used only with rescTve in distiuguisliing the species. 
The variation of the sepals and petals is usually correlat(Hl, but theni may be 
no relation betw(‘en this and the variation in the andrtecium and gynsccium. 
The formula K (4-()), C 4-0, A 3-8, (i (2-4) nqm^sc^nts the amount of 
variatirin found in the diffenuit parts. 

The indumentum of the outside (and more rarely of tlu‘ inside) of the calyx 
is a valuable diagnostic character, but the shaj)e of the calyx -lobes seems of 
little significjance. The i)etals, which are broadly or narrowly spathulate, 
sometimes ribbon-like, and in other cases with the limb almost fan-shaped, 
cannot be used as precise specific indicators except in a few species, while the 
scale on the inside of the claw , although absent in F. glomeraUt, in other species 
varies so much from one jKd-al to another on the same plant as to be almost 
valueless. 

The stamens show" no marked variations in form. In dried sjX'X'imens the 
filaments may sometimes appear to Ix^ united in various degrees, and in certain 
species, e, g. F. cminaia, F. emtferta, have been described as connate, but, after 
long soaking in cold water, they can easily be separated. J. M. Black has 
pointed out (Trans. Roy, Soc. S. Austral. 1, 285, 1926) that specimens which 
when fresh had free filaments may in the dry condition show" apparently united 
ones. The anthers seem to he variously coloured when fresh, but owing to 
unsuitable material and to the absence of collectors’ notes as to colour in most 
cases, I was unable to correlate anther colour with other characters. This is 
a line of work in the field which might yield valuable results. 

hx the gyncedum, besides the arrangement of the ovules, the shape of the 
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stigma seems to be of importance, since differences in it are often associated 
with differences in other parts of the plant. The stigmas vary in shape from 
almost capitate to filiform, it being frequently difficult in the latter oases to 
determine their exact length. The seeds often afford valuable diagnostic 
characters, as in some cases they are smooth and glabrous and in others strongly 
papillose or pubescent. In certain species, e. g. F, pauciflora, both smooth and 
papillose seeds may be found, but, even so, they are all of one type on any given 
individual. In other species, so far as my observations go, only one type of 
seed occurs. 

In view of the fact that in Frankenia related species differ from one another 
in a very large number of small characters instead of in a few large ones, it has 
been found necessary to supply more detailed descriptions than are usually 
given in other genera. 

Geographical Distribution. 

The distribution of the species offers several interesting problems for solution, 
but the chief fact which emerges is that many more records must be made 
before any really clear idea of the origin or arrival and of the spread of Frankenia 
in Australia, or even of the actual distribution of the species, can be obtained. 
This is illustrated by F. conferta, the two records for which are from the south- 
western region of Australia and from Central Australia, a distribution which 
appears to require confirmation. In several cases, e. g. F, parmda and F. 
adpresaa, the exact localities are unknown. 

The genus is found all over the continent south of latitude 17° or 18° S., with 
the exception of the Tasmanian mainland and the coastal regions of New South 
Wales and Queensland. It is therefore characteristic of the Mediterranean 
and Desert zones of Australia, thus affording a parallel to its distribution in 
other parts of the world. Western Australia and South Australia contain the 
greatest number of species (16 each), while the figures for the other States are 
as follows : — ^New South Wales 8 species, Queensland 6, Central Australia 6, 
Victoria 3, Tasmania (islands in Bass Strait only) 1 species,' Northern Australia 
none. No doubt these numbers will be slightly increased as further field-work 
is carried out, for instance, F, serpyUifdia might be expected to occur in Central 
Australia. 

F, pauciflora is the species with the widest distribution, since it extends 
along the coast from Dampier Archipelago, in north-western Australia, to Port 
Albert, 150 miles east of Melbourne (see text-fig. 3). Only lour other species 
(F. serpyUifolia, connata^ gracilis, and harmta) are common to three States, 
while no fewer than 24 species arc up to the present recorded from one State 
only. This number will probably be reduced in course of time, but it indicates 
very clearly the extremely restricted distribution of the several species, a feature 
which Frankenia shares with many other genera in Australia. 

There are various reasons for assuming that the genus has spread from 
Western Australia eastwards. The figures for species in the different States 



Text-fio. 3. 



Distribution of the chiot’ varieties of I’rfinkeina pauc{flo?'it D(3. A. Typical. 
B. var. lonffi folia. C. \eLV. f rut icnlosa. 1). var. Gunnii. 

Tfxt-fio. 4. 



A. Distribution of $ 1, Sessiles. B. § 2. Lanceolatee. C. $ 3. Cordatte. 




Tkxt-wo. 6. 



~ X - X - X Di-itribution of § (». Oineveo-puberul«i. 

„ »» § 7. Int^irmoiliie, 

- „ Piibesceiites. 

„ „ § 9. Unciiintte. 

Tkxt-fi«. G. 
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suggest a western origin, and this is supported by the presence in Western 
Australia of species of very diverse affinity. In spite of the equality in numbers, 
the species in South Australia are of a more uniform type than those in Western 
Australia. Furthermore, the majority of the species in the eastern States are 
of a rather advanced type, with a limited number of basal ovules (Sect. Basi- 
gonia Ndz.). The difficulty of separating many of the species of § Pubescentes 
and § UncinatsB suggests that these groups are at present in an active state of 
differentiation following a relatively recent invasion of a region containing a 
great diversity of habitats, both climatic and edaphie. The distribution of all 
the series except 4 and 5 is shown on the accompanying maps (text-figs. 4-6). 

Evolution of the Genus. 

Any remarks made on this subject must of necessity be highly speculative in 
the present state of our knowledge of the causes and course of evolution in 
Phanerogams. Bray (Engl. Bot. Jahrb. xxiv, 396-417, 1898) has studied the 
geographical distribution of the whole family, and drawn therefrom conclusions 
as to the course of evolution in the genus Frankenia. Unfortunately, many of 
the data on which he relied were based on erroneous determinations, and 
consequently some of his conclusions with respect to the Australian species 
are no longer tenable. His main h 3 rpothesis, that the s|Kiciop with many parietal 
ovules, large seeds, and largo flowers, including his Eujrankenia and Toichogonia 
cosmopoUtay are a relatively recent development of the genus, seems to be a 
result of the then insufficient knowledge of Basigonia and Toichogonia isolata 
(species with many parietal ovules and small flowers) in Australia, where these 
two groups predominate. Most students of phylogeny will agree that in the 
Frankeniaceffi the presence of a limited number of basal ovules probably 
represents a more advanced stage in floral development than the presence of 
many parietal ones. Since in Australia there can be recognized a number of 
groups in which, associated with a more or less constant and definite leaf -form, 
there is a gradual reduction in the number of ovules, it seems only reasonable 
to infer that the Basigonia have been derived from forms vdth many parietal 
ovules. Species in which there are 1-3 ovules towards the base of each placenta, 
the f unicles being slightly bent over, are frequent ; while in typical “ basigonial ” 
groups cases are occasionally foimd in which one or two placentas bear two 
ovules, each with a long reflexed funicle : these may be considered as inter- 
mediates. It is also significant that among the 8i)ecies with basal ovules there 
are many forms which are advanced in other ways, such, for instance, as the 
grouping of the flowers in heads in § Glomeratsc. 

The only three species of Frankenia with basal ovules found outside Australia 
are F, Palmeri Watson and F. Jamesii Toit., both from the western Ihiited 
States, and JP. Fischeri Hicken, from Argentina. The first two are both very 
distinct from any Australian species with basal ovules, but resemble much 
moc6 closely the widespread Tokihogcma, As there are no species with parietal 
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ovules ux this region except the very different annual F. grandifolia Oham. 
& Schl., it may be inferred that the development to basal ovules is here 
complete. 

The distribution and relationships of the Australian species seem to suggest 
that the Baaigmia and Toichogonia iaolata of Bray have been developed from 
the widely spread Toichogonia coa^nopolita, represented in Australia by F. 
pavciflora. The presence of more or less similar species throughout the world 
may therefore be used as an argument for the relative age of this group, the 
Basigonia and other anomalous forms having been derived from these in 
response to special conditions. An interesting point in connection with this is 
the presence in § Uncinatae, which is otherwise ‘‘ basigonial,’’ of F. annua, in 
which the numerous parietal ovules have been retained in correlation with its 
dwarf habit and annual duration. Considering the great differences in other 
characters between the species possessing small flowers, this latter character 
can scarcely be considered to indicate genetic relationship, and, indeed, the 
variation in floral size in § Sessiles, a very distinct group, suggests that it is not 
a stable character. 

Although the general course of evolution suggested above is probably true, 
it is almost impossible to trace it through individual species except in a few 
cases. Some of the groups, such as § Sessiles, seem to have no near relatives. 
An attempt to indicate the general affinity between the groups is supplied in 
the following scheme : — 

Text-fig. 7. 



Scheme showing the probable relationships of the different series of 
Australian Frankenias. 

Certain characters, such as the aggregation of the flowers into heads, have 
been developed independently in a number of different groups in the geinis. 
Aggregation of flowers is constant in § Glomeratas with basal ovules^ # > nd in 



AUSTRALIAN SPBOIBS OF FRANKBNIA. 


347 


F, conferta of § Sessiles with parietal ovules, and is often met with in other 
species — ^in fact, there seems to be a general tendency in the genus in this 
direction. The adnation of the lower portions of the calyx with the bracts and 
bracteoles to form a hollow, somewhat woody tube is also found in several 
species which are otherwise very diflPerent (e. g., F. ambita, F. cupuUiris ) ; but the 
significance of this tendency is not as yet understood : it also occurs irx the 
North American F. Palmeri. On the whole, § Glomeratse may be considered 
as representing the most advanced type, as it is characterised by basal ovules, 
aggregation of flowers, and reduction in the number of parts, together with, in 
F, bracteata, clear differentiation between foliage leaves and bracts. 

In conclusion, I should like to express my great indebtedness to Mr. T. A. 
Sprague, who first suggested to mo the advisability of revising the Australian 
Frankenias and who has helped me in many ways during the course of the 
work. My thanks are also due to Mr. G. Atkinson for most of the plates and 
for text-fig. 7. 

Synopsis sbeebrtjm. 

1. SBSsn.Bs, < 

Caules procumbentes, adsccndentes, rarius erecti, multiramosi, internodiis 
siepius brevibus. Folia sessilia, ilmearia, subtoreiia, marginibus revolutis, 
sultjata, Siope cauli adpressa, interdiun in appondicam lil>eram cauli adpressum 
de(»rsura producta ; vagina sursum producta, folia ergo anguste alata. Brae- 
teolaj foliis similes, sed interdum petiolatae. Flores parvi (calyx ad 5 mm. 
longus) vel mediocres (calyx 5-8 mm. longus) rarissime capitati, 4-5-meri. 
Calyx tubulosus. Ovarium ovoideum vel ellipsoideum. 0 vula semper parietalia, 
saepius pauca sod interdum numerosa. — W. Austral., S. Austral., C. Austral., 
Viet, (map, text-fig. 4). — 1. cmiferta, 2. sessilis, 3. Mra^etala, 4. br<ichyphylUi, 
5. decurrenSy 0. ciwcrca, 7. punctata (p. 352), 

2. Lanobolat.®. 

Caules e caudice lignoso procumbentes ad erecti. Folia subsessilia vel 
brevissime petiolata, lanoeolata vel lineari-lanceolata rarius linearla, mar- 
ginibus ± sed raro ad medium revolutis ; vagina ciliata. Flores magnitudine 
parvi vel mediocres, saepius 5-meri. Calyx tubulosus. Ovula parietalia vel 
basalia. — W, Austral, (map, text-fig. 4). — 8. irregularis, 9. desertorum, 10. 
interioris (p. 368), 

3. COEDATiK. 

Caules procumbentes usque erecti, internodiis saepius longiusculis. Folia 
subsessilia rarissime sessilia vel breviter petiolata, basi icordata, marginibus 
±revolutis, supra fere glabra, subtus pilosa ; costa subtus prominente. Flores 
parvi usque magni (calyx ultra 8 mm. longus), 5-6-meri. Ovula parietalia, 
1-2 pro placenta. — W, Austral., S. Austral., C. Austral, (map, text-fig. 4). — 
11, cordaia, 12, apeciosa, 13, ambUa (p. 360), 
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4. PARVUL-ffl. 

Caules procumbentes, e nodis radicaiites, internodiis breviBsimis. Folia 
petiolata, brevissima, oblonga, subtoretia, vaginis longis. Flores parvi, calycc 
superne longe setuloso-piloso. Ovula parietalia, numorosa. — W. Austral. — 
14. parvvla (p. 363). 

5. Pauoiflorjs. 

Caules sflepius e basi liguosa erecti vcl adscondentes, fasciculis axillaribus 
foliorum, internodiis sjBpius loiigis. Folia petiolata, linearia, subteretia vel 
rarius plana, pak^ntia, saepi^ valdo glanduloso-puuetata ; potiolus ut vagina 
ciliatus. Flores mediocros vel magni, Siepius 5-meri. Ovula parietalia, numerosa. 
— W. Austral., S. Austral, Viet., Tasman. — 15. confusa, 16. pamijhra, 17. 
laxiflora, IS, fecunda, 19. magnijica (p. 363). 

6. ClNBRBO-PUBERUL.®. 

Caules erecti usque procumlKuites, foliosa, internodiis brevibus. Folia 
petiolata vel subsessilia, patentia, subteretia vel subplana, obtusissima, ciiiereo- 
puberula ; vagina ciliata, extra puboscens. Flores parvi vel mediocres, 5-meri, 
calyce puberulo, lobis breviter cuspidatis. Ovula parietalia, numerosa. — S. 
Austral, C. Austral, N.S.W. (map, text-fig. 5). — 20. svibteres, 21. foliosa, 
22. mmcoaa (p. 369). 

7. iNTBRMEDIiE. 

Caules procumbentes, internodiis mediocribus. J^'olia petiolata, supra sparse 
pilosa, marginibus irevolutis ; vagina extra puhescens. Dichasia elongata. 
Flores mediocres, 5-meri. Calyx tubulosus, iutus glal)or ; lobi lauceolati, 
breviter cuspidati. Stamina 6 ; filamenta linearia. Ovula parietalia, numerosa. 
— S. Austral, Queensl. — 23. cupuh>ris, 24. psevdo flabeUata, 25. adpressa 
(p. 371). 

8. PUBBSOEOTES. 

Caules procumbentes usque erecti, saepius dense pubescentes demum glabri. 
Folia petiolata, marginibus ±revolutis, supra dense pubesoentia vel breviter 
rarius longe pilosa, costa subtus prominente ; potiolus ciliatus ; vagina extra 
pubescens. Dichasia pluries furcata ; bracteolae vulgo foliis conformes. Flores 
parvi usque magni, 4-6-meri. Calyx tubulosus, extra pubescens, intus glaber. 
Ovula ssepius basalia, in una specie (F, densa) parietalia, pjuca. — ^W. Austral, 
S. Austral, C. Austral, Queensl, N.S.W., Viet, (map, text-fig. 5). — ^26. denaa, 
27. acabra, 28. anguatipetala, 29. eremophila, 30. conmta, 31. Mior, 32. phnifdia, 
33. flabeUata, 34. aerpyllifolia (p. 373). 

9. URCIRATiE. 

Plantas annuae {F. annm) vel fruticuli. Caules procumbentes usque erecti, 
±patentim uncinato-pilosi, demum glabri. Folia petiolata, margiinbus 
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±revoluti8, supra ssepius glabra, costa subtus prominente ; petiolus ciliatus ; 
vagina ciliata, saepius extra uncinato-pilosa. Bracteolae foliis superioribus 
couformes. Flores mediocres vel magni, 5-meri. Calyx tubulosus, extra 
costis iuncinato-pilosis, inter costas pilosuliis. Oviila basalia specie annua 
ovulis numerosis excepta. — S. Austral., C. Austral., QueensJ., N.S.W,, ? Viet, 
(map, text-fig. 5). — 35. annuay 36. graciliSy 37. unciTiata, 38. hamatay 39. 
Stuartii (p. 379). 

10 . Glabr.®. 

Caules procumbentes, e nodis radicantes, intemodiis brevibus. Folia petiolata. 
marginibus ±revolutis, supra glabra, nitida. Flores parvi vel mediocres, 
5 meri, calyce glabro. Ovula basalia. — W. Austral, (map, text-fig. 6). — 
40. Drummmidii (p. 382). 

11 . Olomerat®. 

Caules e caudico liguoso adscc^ndeutes vel erecti, faseiculis axillaribus foliorum, 
intemodiis .sa^pe longis. Folia petiolata, aiiguste liuearia, subteretia, sulcata. 
Flores in dichasiis cajutuliformibus (F, Georgii excepta), mediocres, 4-5 meri. 
Calyx tubulosus. Ovula basalia. — W. Au.stral. (map, text-fig. 6). — 41. Oeorgii, 
42. setom, 43. glomcratay 44. bmctexita (p. 383). 


(lavis si>pcier(n)i, 

Ovula parietalia, J ultra pro placenta, l’uiiiciili.% brevibu-^ erecti.s 
vel .superiie brevitcr rcfractis. 

Folia HCMSilia 2, a) \<.*l subsessilia i te.xt li^^. 2. />). 

Flojc.s ad apicc.M raiuulorum capitatiui dispohiti ; Tolm mm. 

longa, vix 1 mm. lata, .>abtus sulcata 1 . con/erla. 

FKuth in dicha.siijs +luxis dispositi vel sulitarii, baud capitati. 

Vaj’inn coininunia bractearuin ci bracteolai uni clongnta, tubu- 
loHa, basin calycis aiuplcctcns i*t Oit* adnata. 

Folia laiu‘colala vel laiiceolato - ovula, ba.si 


1’5 4*5 nun. lata; cal>x 7-0 mm. buipus 12. speriosa. 

Folia smpius linearia vel liiiean-lanceolala, ba.Vi .subrotun- 

dala, 0*5-2 mru. lata ; calyx 4-0 uim. loiigus 10. ambifa. 


Vagina romniunis bractearum etbracteolariim ubi ado^t brevis, 
nec tubulosa nec calyci adnata. 

Folia e uodo deorsum product a, 1*5 6 mm. longa. 

Calyx intig? haul longe adprease pilosus ; bracleolie sa^pitis 

vagina*, bractearum admiUe t>. omerea. 

Calyx intus glaber vel sparse piiberulus ; bracteola* sa*j)ius 
a vagina bractearum libera^. 

Folia 2-4 mm. longa, e nodis d(‘orftum per 0*5 2 miu. 


producta, tauli 4;adpres>a 7. pumtata. 

Folia 3-6 mm. longa, bnsi leviter decurrentia, patenti;*, 6. deafrre^u. 
Folia basi non deorsum producta. 

Folia basi cordata, supra glnbemma, \alde punctata 11. cordata. 
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Characteres baud ut supra associati. 

Folia patentia vel refiexa, rersuui apicem quam alibi 
latiora vel^ saltern baud angustata, obtiisissima, 
dense pubescentia. 

Plauta himiilis, repens, pulvinata; folia 1-8*5 mm. 

longa 

Frnticulus, ^erectus; folia 2' 7 mm. longa 

Folia raris^ilne patentia, et tunc glabra vel versus 
apicem angustata. 

Folia subsessilia ; ovula 8-11 pro placenta 

Folia sessilia; ovula 1-4 pro placenta. 

Folia supra fere glabra j calyx extra partibus 
intcrcoslalibus pilosis eiceptis glaber. 

Plant a repens, caulibus e nodis radicantibus, 
ramis brevibus erectis; folia 2 -6 mm. 
longa ; sopala petalaque semper 5-mera . , 
Onules erecti, ndscendentes vel procnmbentes, 
e nodis rarissime radicantes; folia 2-9 mm. 
longa ; sepala petalaque saepius tetramera. . 
Folia supra glabra; calyx extra dense minute 

pubescens ; planta cinerasoens 

Folia petiolata (text-fig. 2, c). 

Folia pan^a, l‘6-3 mm. longa, curvata ; vagina magna, valde per- 
sistens; calyx superne longe setuloso-pilosus, inferne glaber. 
Cbaracteres baud ut supra associati. 

Vagina communis bractearum et bracteolarum breviter 

tubulosa, basin calycis aiiiplecleus 

Vagina communis bractearum et bracteolarum baud tubulosa. 
Calyx extra longe pal entirn setuloso-pilosus j folia linearia 
vel oblongo-linearia,priinuni dense setiilo.«<<)-pilosa, de- 
mum glabra; floies inagni, cal>ce ultra 7 mm. longo. . 
Calyx extra sparse adpresse setuloso-pilosus ; folia elliptico- 
o^ata usque lineari^oblonga ; flores parvi velmediocres, 
calyce baud 7 ram. longq. 

Rnmi divaricati, laxi; folia ut calyx sparsissime adpresse 

pubescentia 

Rami crebri, foliosissimi ; folia (et calyx minus) patentim 

pubescentia 

Calyx extra fere glaber vel breviter pubescens. 

Planta Immilis, repens ; caules multiramosi, internodiis 
brevissimi.s ; folia lanceolata, breviter pubescentia ; 

calyx breviter pubescens 

Characteres baud ut supra associati. 

Folia oblonga usque obovata, glabra; plantce annum. 
Calyx 3*5-4 ram, longus ; petalacirciter 4 mm, longa, 
ligulato-spatbulata, limbo angusto, ungue lato ; 
plants maritima, caulibus procumbentibus .... 
Calyx ultra 5 mm, longus ; petala ultra 7 mm. longa, 
obovato-spathulata, limbo 2*5 -3*6 mm. lato; 
planta interioris Novas Hollandiae, caulibus erectis 


22 mnscom. 

21 . foliosa. 

8 . irreyvlam, 

4 . brachypkylla 

3 . tetrapetala, 

2 . ffessilift, 

14 . parvuta, 

23 , cujmlam, 

19 . maytitfira. 

25 . adpresBa. 

24 . pseudo-Jiabellata. 

20. dema, 

45 ; pukerulenta. 

35 . mnm. 
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Folia oblonga usque linearia et subteretia, inferiora in- 
terdum applanata sed baud obovata ; plautae sjepiua 
perennes. 

Folia linearia, subteretia, eubtus profunde unisulcata, 
costa elevata, sulro igitur basi in aulcos duos 
minores diviso. 

Folia supra douse pcabrido-pilosula, profunde punc- 
tata ; petala ultra 13 mra. longa, ungue circiter 

1 juni. Into 18. femtida. 

Folia pubescentia vel glabra, interdum punctata sed 
charactere.s baud ut Hupra associati. 

Folia ]mllide lulvo-ciiierea, fere teretia, obtusis- 
sima, supra, niiimto pubesceiitia ; caiiles 
erect i ; tlores ad apices raniuloruni terni .... 20. suhtcres. 

Specit's polyuiorpba ; folia pnescrtim subteretia, 
interdum pauca eorum plana, glabra vel rarius 
+piil)e.scentia : caules procuiiibentes usque 
erecti ; flores in dischasiis longis pluries fur- 

catis dispositi IH, paucijlora. 

Folia satis plana, costa et parte raajore paginae inferioris 
obvii.s. 

Folia inferiora oblonga, usque ad 3 mm. lata, superi- 
ora baai rotuudata vel fere cordata ; species 

Australia boreali-oecidenlalis incola 15. conftisa. 

Folia inferiora oblongo-linearia, smpius usque ad 1*5 
(rariua ad 2) mtu. lata. 

Dichasia laxa, rainis divaricatis ; bractefe et brac- 
teolie minutte ; calvx +fusiformi8; caules 

erocti 17. laxijiora. 

Dichasia smpe densa, interdum laxa, sed semper 
foliosa; bractese et bracteolm magnm; calyx 
tubulosus; caules procumbentes vel adscen- 
dentes 16. pauci flora. 

Ovula basalia ssepiiis 2-3 (?.<*., 1 pro carpello), rarius 4-5, fuuiculis 


longis superne refrac'tis, micropyle superiors. 

Flores ad apices ramorum capitatim dispositi. 

Folia supra glaberriina, 4-11 mm. longa. 

Bracteae foliis disaimiles, planns ; calyx setuloso-pilosus 44. hracteata. 

Bracteee foliis similes : calyx glaber vel pilis paucis debilibus 

instructus 43. glomerata. 

Folia prassertim ju vent utes upra scabrido-pilosa, 3-7 mm. louga; 

calyx ± dense setuloso-pilosus 42. setosa. 

Flores in dischasiis ±laxis interdum apice densis di'»positi. 

Folia subsessiiia (species Austx'alim Dccidentalis incolte). 

Calyx ut folia dense recurvato-pubescens 10. intfrioris. 

Calyx sparse pubescens, folia fere glabra 9. desertorwfi. 

Folia ssspius distincte petiolata. 

Folia supra glabra vel fere glabra. 

Folia, calyces et rami baud uncinato-pilosi. 

Caules procumbentes, e nodis radicantes, gbibri vel sparse 

setuloso-pilosi ; stigmata minuta, clavatoH^ipitata . . 40. Drummofidiu 
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Oaules erectly dense pubescentes ; stigmata linearia, 1 mm. 

longa 

Rami vel ^^alycea, vel ssppius ambo, et folia rariua uncinato- 
pilosi. 

Kolia linearia, subteretia. 

Stigmata linearia, circiter I mm longa ; stamina 6 .... 

Stigmata clavata, 0 2-0*3 mm. longa; stamina 4 

Kolia omnia vel inferiora saltern i plana, lanceolata, oblonga 
vel elliptica. 

Stigmata clavata usque linearia, 0*3~0'5 mm. longa; folia 

inferiora 1-2 mm. lata 

Stigmata linearia vel filiformia, 0*8-1 ‘5 mm. longa ; folia 

inferiora 3-4 mm. lata 

Folia supra ± dense pubescentia vel pilosa. 

Folia et rami uncinato-pilosi 

Folia et rami interdum curvato- nunquam uncinato-pilosi. 
Folia ±longe setuloso-pubescentia ; stigmata clavata vel 

capitata, sfepius 0*2-0-5 ram. longa 

Kolia breviter pubesrenlia ; atij>mata longa vel brevia. 

Folia et bracte;e late ovatm, olliptico-ovatje vel oblongo- 

elliptic^; stigmatn ultra 1 mm. longitiuline 

Folia superiora linearia vel lanceolata. inferiora ioti'rdum 
oblonga vel elliptica sed pro rata angustiora quam 
in specie pnecedente. 

Calyx 0 6-10 mm. longus; stigmata linearia vel fili- 
formia, 0 7- 2 mm. longa. 

I^^olia omnia linearia vel oblongo-liiiearia 

Folia inferiora elliptica vel oblonga 

f^alyx 3 7 mm. longus; stigmata capitatt, clavata vel 
breviter linearia, 0*3-1 mm. longa. 

l<\>lia linearia, subteretia ; stigmata capitata 

Iu>lia linearia uy<iiio oblongo-elliptioa ; stigmata 
breviter linearia. 

Petala late Habellato-spathulata ; stigmata 0 2 0*6 

mm. longa . 

Petala obovato-spathnlata; stigmata 0*3-1 mm. 
longa 


29. eremophila, 

36. gracilis. 

48, Oeorgii, 

37. wicinata, 

38. hamata. 

39. Stuart tin 

34. Her jn/llif alia. 
32. planifo/ia. 


30, comiafa. 

31. tafior, 

27. srahra. 

33. flahfllata. 

28. iuufmtipetalrt. 


Enttmeeation of Species. 

§ 1. SESSILES. 

1, P. OONFEBTA Diels in Engl. Bot. Jahrb. xxxv, 389 (1904) ; Ostenfold in 
Dansk Bot. Arkiv, ii, 51 (1918). 

Caules ad 17 cm. longi, rarais longiusculis simplicibus, dense breviter 
pubescentes ot sparsissinie uncinato-pilosi, deinum glabri, intemodiis ad 
1-7 cm. longis. Folia linearia, aouta vel obtusa, 2 -2-6 mm. longa, 0-7-1 mm. 
lata, supra dense brevissime pubescentia, orosta cinerea obteota, subtos densis- 
sime albo-pubescentia ; vagina ciliata. Fhm in dichaaiis oonfertis capitatis 
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3--9-floris. Bracteolce sessiles vol breviter petiolatsB, interdum ad vaginam 
reductse, ad 2*7 mm. longaB, 0-8 mm. latse. Calyx 4-4*7 mm. longus, 1*3-- 
1*4 mm. diametro, 5-costatu8, extra breviter pubescens, intus glaber ; lobi 
ovati vel lancoolati, subacuti vel acuti, 0*5-4}*8min. longi, basi 0*5-0 *8 mm. 
lati, couduplicati, cuspidc solida 0*2-0 *3 mm. longa. PeUiki 5, ligulato- vel 
curieato-spathulata, 0-8 mm. longa; limbus 2* 8 mm. longus, 1*2-1 *5 mm, 
latus. Stamina 0; filamenta linearia, 4-7 mm. longa, 0*2-0 *4 mm. lata, 
superne subulata ; theeae 0*9-1 • 1 mm. longse. Ovarium 1 • 5-2 * 3 mm. longum, 
triraerum ; stylus 4-5 mm. longus, parte communi 3 mm. longa, ramis tribus 
1*3-2 *3 mm. longis ; stigmata linearia vel filiformia, 0*5-1 *2 mm. longa; 
ovula 17-19 (5-7 pro placenta) 0*3 mm. longa. Capsula 2*5 mm. longa; 
Semina 8-14, trigono-ovoidea, 0*6-0 *7 mm. longa, breviter pubescentia. 

Western Australia. Without exact locality, 181)0, Mrs. Heal (Diels 7836, 
Herb. Berol.) (type). 

Central Austraija ? Little River, 1924 ? Ewart. 

Diels suggests that the type -sin^ci men came from Avon District in Western 
Australia. If t his is so, the distribution is remarkable, as the only other specimen 
so far HH’orded was found at Jf^a^st 600 miles away. 1 have not yet been able 
exactly t > locate Little River, but it is probably somewhere near the trans- 
continental telegraph-line. 

2. F. 8ESSIHS Suranierhayes, sp. n. — F. fraticulosa J. M. Black in Trans. 
Roy. Soc. S. Austral, xli, 48 (1919); xlii, 178, t. xvii, figs. 11-14 (1918); 
Osborn in Trans. Roy. Soc. S. Austral, xlvi, 205 (1922) ; non DC. F. tetra- 
petala Diels & Pritzel in Engl. Bot. Jalirb. xxxv, 31K) (1904), partira ; J. M. 
Black in Trans. Roy. Soc. S. Austral, xl, 68 (1916) ; Ostenfeki in Dansk Bot. 
Arkiv, ii, 53 (1918) ; non Labill. 

Caules infemc e nodis radicantes, supeme multiramosi, inferne saipe nudi, 
ad 30 cm. longi, caules ramique breviter dense pub(»scentes, d(unum glabri, 
internodiis saepius brevissimis longioribus ad 1*4 cm. longis. Folia linearia, 
lineari-lanceolata vel oblongo-linearia, obtusa, acuta vel apiculata, nunquam 
rotundata, 1*5-4 *8 mm. longa, 0*6-0* 9 (1-1*1: Mrs. Brown) mm. lata, 
supra dense breviter pubescentia, saepius crusta albida obtecta, subtus dense 
albido-pilosa ; vagina ciliata, extra pubescens. Flores solitarii vel in dichasiis 
iiirregularibus, albi. Bracteolce petiolatae, 1*5-4* 3 mm. longa?, 0*6-0 *8 mm. 
latae ; petiolus applanatus, 0*3-0 *7 mm. longus, superne pauciciliatus, vaginae 
bractearum incomplete adnatus. Calyx 2*8-5 mm. longus, 0*7-1 *5 mm. 
diametro, 4- (rarius 5-) costatus, extra ±dense breviter pubescens, intus glaber 
vel rarius sparse puberulus ; lobi triangulari-ovati usque lanceolati, acuti, 
0*3-1 *5 mm. longi, basi 0*3-1 *2 mm. lati, cuspidati, cuspide solida brevissiraa 
rarius ad 0*3 mm. longa, introrsum concavi vel conduplicati. Petala 4 (4-5 : 
Black, B. Brown 5199), oblanceolato-spathulata usque late obovato- vol 
fiabellato-spathulata, 4-6*8 (3*3-3 6: Osborn ', 7*5-8: Mrs. Brown) mm. 
longa; limbus 1-4 mm. longus, 0* 7-3*5 mm. latus (latitudinis differentia in 

LINK. JOURN. — BOTANY, VOL, XLVIII. 2 D 



354 


V. 8. SUMMERHATBS : A REVISION OF THE 


singulis speciminibus nunquam ultra 0*5 mm.). Stamina 4 (4-6: Black); 
filamenta linearia, 2*2-5*7 (6-6*5 : Mrs. Brown) mm. longa, 0* 1-0*4 (0*5-0 *7 : 
Mrs. Bronm) mm. lata, superne subulata ; thecae 0*5-0 *9 mm. longae. Ovarium 
0*8-2*5mm. longum, dimerum (2-3-merum : Blac^ ; stylus 2-4*2 (4*8-5* 1 : 
Black ; 5 : Mrs. Broim) mm. longiis, parte communi 1*5-3 *5 (rarius -4) mm. 
longa, ramis 2 (2-3 : Black) 0*4-1 *8 mm. longis ; stigmata linearia vel lineari- 
clavata, 0*2-0 *8 mm. longa ; ovula 2, rarius 3 (3-5 : Black) (1-2 pro placenta), 
0*3-0*6mm. longa. Capsula 2 2-2*5 mm. longa; seraina 1-2, ovoidoa vel 
ellipsoideo-ovoidea, 1-1*3 mm. longa, asperula vel in specimine unico minute 
papillosa. 

South Australia. Thevenard Peninsula, Great Australian Bight, Nov. 
1915, J. M. Black 5 ! Ardrossan, 1879, O. Tepper ! (Herb. Adel). E. Franklin I., 
dry cliffs and travertine pavement, 11/1/1922, Osborn \ Fowler's Bay, Nov. 
1907, Mrs. T. Brown ! 

Wbstrrn Australia. Eucla, Okyn ! (Diels 7841, Herb. Berol). Shore of 
Bay 3, 1802, R. Brown 5199 ! Israelite Bay, 1885, Brooke ! (Diels 7840, Herb, 
Berol). 60 k. N. of Esperance, on salty clayey-sand in a hollow, 60 m., Nov. 
1901, Diels 5450 ! 

Var. major Summerhaycs, var. n. a typo specie! foliis bracteolisque longi- 
oribus, floribus majoribus differt. 

Calyx 6*7 mm. longus. Petala 9 mm. longa. Folia 3-5*7 ram. longa. 
Bracteolce 4 * 2-6 • 5 mm. longae. 

South Australia. Le Hunte Bay^ Sept. 1907, R. S. Rogers (tyi>e). 

Perhaps only a luxuriant form, but with spreading leavers and rather diffenuif 
habit from that in the type. The flowers are mu(th larger and ttuid to Ix' pen- 
tamerous. 

3. F. TBTRAPETALA Labill. PI. Nov. Holl i, 88, t. 114 (1804) ; DO. Prodr. i, 
250 (1824) ; Benth, FI. Austral i, 152 (1863) ; Diels & Pritzel in Engl Jahrb. 
XXXV, 390 (1904), partira. 

Caules saBpius ad 20 cm. (rarius ad 37 cm.) longi, praesertim superne multi- 
ramosi, ramis confertis foliosis, juventute dense bn^viter pubescemtes, demiim 
glabri, internodiis saepius brevibus (ad I cm.) rarius ad I *8 cm. longis. Folia 
linearia, acuta vel apiculata, 2-7 (rarius ad 9) ram. longa, 0*3-1 mm. lata, 
supra glabra vel rarissime leviter scabrida, saepe nit^ntia, glandulis punctata, 
subtus dense albido-pilosula ; vagina glabra vel rarius extra sparse pubcscens, 
apice pauciciliata. Flores solitarii vel in dichasiis paucifloris vel longioribus 
interruptis. Bracteolce petiolatae, 2 * 2-6 mm. longae, 0 * 3-0 • 8 mm. latae ; petiolus 
saepius 0*4-0 *8 (ad 1*2: Muller ; Maxwell) mm. longus, applanatus, alatus, 
superne pauciciliatus. Calyx 4*3-6*5mm. longus, 0*8-l*4mm. diametro, 
4-5-‘C0Statu8, extra superne costis glabris, inter costas puboruius, inferne 
praesertim inter costas setuloso-pilosus, intus glaber vel breviter sparseque 
puberulus ; lobi lanceolati vel ovati, acuti, 0*7-1 *4 mm. longi, basi 0*5-1 mm. 
lati, cuspidati, cuspide solida brevi rarius ad 0*4 mm. longa, introrsum ooncav. 
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vel couduplicati. Petala 4-5, spathulata, obovato- vel flabellato-spathulata, 
6 • 7-8 • 2 (rarius ad 10 • 5) mm . loriga ; limbus 2 • 6-3 • 8 (rarius ad 5 • 5) ram. longus, 
1*5-3 mm. latus. Stamiria 4-6; filamenta linearia, 4r~7*8mm. longa, 0*1- 
0*4 mm. lata, superne subulata ; thecae 0* 7-1*1 (rarius ad 1*3) mm. longae. 
Ovarium 1*2-2 *6 mm. longum, 2-3-merum ; stylus 4-6 mm. longus, part>e 
commuui 3^*7 mm. longa, ramis duobus vel tribus 1-2 * 3 mm. longis ; stigmata 
clavata usque linearia, 0*2-0* 7 mm. longa; ovula 2-6 (1-3 pro placenta), 
parietalia (sod saepe 0*5 mm. tantum supra basin valvae affixa, funiculis ssepe 
longis et ovula tunc pendula), 0*2-0 *5 mm. longa. Capsnla unica tantum visa, 
ab inscctis injuj’iata {Drummond 270) ; semina pyriforrnia, 1*7 mm. longa. 

Western Attstralia. Probably near Mt. Barren, Labillardiire ! (type in 
Herb. Mus. Paris). Fitzgerald R., Maxwdl ! Larger I. of Goose I. Bay (nr. 
Middle Island) and at Bay 3 on South Coast, Feb. 1902, li> Broum 5198 ! 
King George's Sound, Baxter ! “ Swan River,*' Drummoyid 5th coll. 279 ! 

Bauer (ex Herb. Mus. Viad. IS37) ! Newdegate, near Lake Grace, Dec. 1926, 
(\ A. Gardner ! 

The^re seems to be no doubt that tht^ tyi)e-Mpecim(ui was collected by Labil- 
lardifere in “ terra Van-Leuwiii ** and not in ‘ eapite Van Diemau,*’ since the 
point at whiidi (rFntrecasteaux landed in the former area is almost at the 
centre of distribution of Hk* s|x*eies, as indicat(Hl by the other specimens. 

4. F. BRA(UiYiuiYLLA Sumuierhayes, s]). n. — F. tefrapetala I.*abill., var. brack]/- 
phylla Benth. FI. Austral, i, 153 (1863) ; Diels & Pritzel in Engl. Bot. Jahrb. 
XXXV, 390 (1904). 

Caules e nodis radicantes, ad 20 cm. longi, ramulis multis erectis vel adscen- 
dentibus, pub(‘.scentes, erusta alba obt(*(*ti, inbTUodiis ad 1 *4 cm. longis. Folia 
fusiformia vel lijiearia, ex aj)iee obtuso vel aeutiusoulo obtuse apiculata ; juxta 
basin saepe leviter aiigustata, 2*2~4*8mm. longa, 0*5-0*8mm. lata, supra 
minute scabrido- v<*l ourvato-julosula, subtus densissime piibescentia ; vagina 
extra minute pulxTula, apicibus ipsis 1-2-ciliata, eeterum eeiliata. Flores 
solitarii vel in dichasiis pluries furcalis. Bracteohe petiolatsB, 1*8-3* 0 mm. 
longas, 0*5-0* 8 mm. lata% petiolus applanatus, 0*5-0* 7 mm. longus, dorso 
vaginae bractearum varie adnatus vel liber. Cali/x 5-6*3 ram. longus, 0*8- 
1*3 mm. diametro, 5-eostatus, extra ad lobos et inter costas breviter setuloso- 
pilosus, costis fere glabris, intus glaber vel sparse puberulus ; lobi lanceolati, 
acuminati, 1-2 mm. longi, basi 0*6-0*9mm. lati, couduplicati, cuspide solida 
0*2-0 *7 mm. longa. Pekihi 5, late obovato- vel flabellato-spathulata, 7*2- 
9*0 mm. longa ; limbus 3*2-4 mm. longus, 2*3-3*2 mm. latus. Stamina 5-6 ; 
filamenta linearia, 5-7* 5 ram. longa, 0*3-0 *5 ram. lata, superne filiformia ; 
thecae 1mm. longae. Ovarium 1*4-1 *6 mm. longum; stylus 3*5-6 ram. 
longus, parte oommuni 2 *5-4 *2 mm. longa, ramis tribus 1-2 mm. longis; 
stigmata clavata vel linearia, 0* 3-0* 5 mm. longa ; ovula 3-10 (1-4 pro placenta), 
pendula, 0*5-0 *6 mm. longa, funiculis inferno per 0*3 mm. ad valvas adnatis. 



35(5 


V. S. SUMMEHHAYKS : A REVISION OF THE 


Western Australia. S.W. Australia, Drummond 5th coll, suppl. 80 ! 
(type). Hiiie’s Hill, Oct. 1923, Koch 2819 I 

Koch 2819 has slightly larger flowers than the type, but agrees in all essential 
characters. F. brachyphylh differs from F. puncMta in habit, in leaf-characters, 
and in the possession of somewhat larger flowers. 

5. F. DBCURRENS Summerhayes, sp. n. — F. pauciflora Bonth. FI. Austral, i, 
151 (1863), partim, non DC. 

Caules adscendentes vol erecti, ad 28 cm. longi, superne multiramosi, fasciculis 
axillaribus foliorum, ut rami minute pubescentes, demum glabri, internodiis 
ad 2* 1 cm. longis. Folia linearia, leviter curvata, obtusa vel snbacuta, 3~6 min, 
longa, 0* 6-0' 7 mm. lata, e basi breviter decurrentia cauli adpressa, supra 
canaliculata, minute sparseque scabrido-pilostila, glandiilis valde punctata, 
subtus deusissime pubeseentia ; vagina eiliata, extra glabra. Fhrejf solitarii 
vel in dichasiis 3-5-floris. Bracteolm petiolatie, 3*3-5 mm. longse, 0*6-0 *7 mm. 
latas ; petiolus applanatus, 0*4 mm. longus. Calyx 5-5*3 mm. longus, 1*2 mm. 
diametro, 5-costatiis, extra jirseter partes intercostales superne minute papillato- 
pilosulas glaber, intus glabor ; lobi ovati (oxplanati), acuti, 0*7-1 mm. longi, 
basi 0*8-1 mm. lati, conduplicati. Peiala 5, anguste elliptico-spathulata, 
8 *7-9 *5 mm. longa; limbus 3mm. longus, 0*8-1 *1 mm. latus. Stamina 6; 
filamenta linearia, 6*2-8*5mm. longa, 0*4 mm. lata; thecje 1*1-1 *4 mm. 
long^. Ovariuyn 2 *3-2 *4 mm. longum, trimerurn ; stylus 5* 5 mm. longus, 
parte communi 3*8 mm. longa, ramis tribus 1 • 7 mm. longis ; stigmata clavato- 
capitata, 0*3 mm. longa ; ovula 8-9 (2-3 pro placenta), 0*4 mm. longa. 

Western Australia. S.W, Australia, nr. Cape Riche, 1850, Drummond 
5th coll, suppl. 78 ! (type). 

6. F. ciNBRBA A. DC. in Linnsea, xxv, 575 (1852). — F. Maidenii Ostenf. in 
Dansk Bot. Arkiv, ii, 52 (1918), F. fruticulosa Osborn in Trans. Roy. Soc. S. 
Austral, xlvi, 562 (1922), non DC. 

Caules multiramosi, ramis fere simplicibus virgatis, ad l9 c m. longi, juvcntute 
dense breviter puliescentes, demum glabri, internodiis ad 1*5 cm. longis sed 
plerumque multo brevioribiis foliis ergo imbrieatis. Folia linearia vel oblonga, 
obtusa vel acuta, interdum apiculata, 1 * 2-4*2 (rarius ad 5) mm. longa, 0*5-1 mm. 
lata, basi saepius paulum deorsum producta nunc ad 1-1 •5 mm., nunc cordata 
tantum, supra puberula vel fere glabra, glandulis valde punctata, crusta alba 
interrupt? tecta, subtus dense pubc^soentia ; vagina eiliata, extra pubescens. 
Flores solitarii vel in dichasiis irreguJaribus multiramosis. Brackoh^e foliis 
conformes, sessiles, 1-3*2 mm. longao, 0*5-1 mm. latas, inferne alis angustis 
ciliatis instructae. Calyx 3*7-6 mm. longus, 1-1*8 mm. diam., S-costatus, 
extra secus medium costarum interdum glaber, ceterum dense pubescens, 
intus basi longe adpresseque pilosus ; lobi lanceolati, oblongi vel ovati, obtusi 
vel acuti, cuspidati, 0*5-1 *4 mm. long;, basi 0*6-1 mm. lati, cuspide solida 
S,d 0*3 ram*, longa, introrsura conduplicati vel concavi tantum, Petala 5 
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flabeJlato-, obovato- vel cuiieato-spathulata, 4 *5-^8 mm. longa ; limbus 
2-2-4 mm. longus, J *4-3 mm. latus, sujxjrne subtruncatus. SUnniim 6; fila- 
monta linoaria, 4*3“6*7mm. longa, ()-2-0-6mm. lata, 1 mm. supia basin, 
quain alibi iatiora, abbim* sursum sensim aitenuata, apicem versus subulata ; 
thecae 0*6 >1*2 mm. longae. Ovarimn 1-2-2 *8 mm. longum, 2-3-merum ; 
stylus 3-7~5mm. longiis, parte eommuni 1*3 4-0 mm. longa, ramie duobus 
vel tribus 0*8-2 mm. longis ; stigmata linearia vel lineari-clavata, 0*3-0* 8 mm. 
longa ; oviila 4-18 (1-0 pro plac^enta), 0*2-0‘4 mm. longa. Ciqmda 2*5 mm. 
lojiga ; seinina 3-5, ovoidea usque oblongo-fusiformia, 0*7-1 mm. longa, 
reticulata, bn'vissime ])apillosa vel bre\iter molliter pubescent ia. 

Western Australia. Sharks Bay, 1829, Gandich(ml\ (type in Herb. 
l)(‘l(\ssert ). NanniiK'. Sept. 1903, Fitzgerald \ C^ie, Oct. 1909, Maiden \ 
Kumunoy)pin, Fra^ser ! Lakt* l^*froy, Widgimooltha, in bare cia\ey depressions, 
S€q)t. 1922, Gardner 1925 I (Ib rb. Bc-rol.). 

S()('TH Australia. Oold(‘a, soak by salt-pan, July 1922, Osborn ! 

7. F. punctata Turez. in Bull. Soc. Nat. Mosc. xxvii, ii, 307 (1854) ; Benth. 
FI. Austral, i, 153 (1803) : Diels k Pritzel in Engl. Bot. Jahrl). xxxv, 390 
(1904) ; Ostenf. in Dansk Hot. Arkiv, ii, 53 (1918). 

Caules superne multiraniosi. ad 32 cm. longi, caules ramique juventute 
minute pubescenti's. demuui glabri, intemodiis brevissimis ad 0 mm. longis. 
Folia linearia v(‘l anguste oblonga, e basi deorsum piT 0*5-2 mm. producta 
cauli adpressa e basi utroque august ata, apice acuta vel obtusa, in toto 1*8- 
3*7 mm. longa, 0*5-1 mm. lata, supra glabra vel minute j>ubes(*(‘ntia, glandulis 
valde punctata, subtus deiuse pub<\scentia ; vagina brevissima, iiiterdum vix 
obvia, ciliata. Flores solitarii vel in dichasiis brevibus 3-5-floris. Braeteoke 
sessiles vel brevissime petiolata^ lineares, basi deorsum baud ju’oducta, ceterum 
folus similes, l*5~3mm. longte, 0*4-()*0mm. latse ; jx'tiolus 0*2-0*3mm. 
longus, vaginse bractearum non adnatus. Calyx 3 *8-4* Oram, longus, 0*8- 
1*2 mm, diametro, 5-0-costatus, extra fere glaber vel ibreviter pubescens, 
intus glaberrimus ; lobi triangulari-lanceolati usque oblongo-ovati, acuti, 
0*3-0 *8 mm. longi, basi 0*3-0 *8 mm. lati, eonduj>lieati. Petala 5, anguste 
obovato- vel cuneato-spathulata, 5 *3-6*0 (7-7*7: Mrs, Heal) mm, longa; 
limbus 2*6-3*4mm. longus, 1*1-1 *5 (1*7 : Mrs, Heal) mm. latus. Stamina 
5”0 ; fiiamenta linearia, 3* 2-6* 3 mm. longa, 0*1-4)* 4 mm. lata, superne fili- 
formia ; thecae 0* 7-0* 8 (1 : Mrs, Heal) mm. longa>. Ovarium 1 * 5-2 mm. longum, , 
2~3-merum ; stylus 3 *5-5 mm. longus, parte eommuni 1*7-3 *2 mm. longa, 
ramis duobus vel tribus 1*8-3 mm. longis (in si)eeimine a Mrs. Heal ad 
Curnmening lecto stylo interdum fere usque ad basin diviso) ; stigmata 
clavata usque filiformia, 0*1-1 mm. longa; ovula 2-7 (1-3 pro placenta), 
funiculis 0*2-0*3mm. supra basin valvae affixis, 0*5-0*8mm. longa. Capsvla 
deest ; semina obovato-oblonga, apiculata, 0*9-1 *3 mm. longa, minute 
pubesoentia. 

W«STas»N Australu. “ Swan River/’ Drummond 3rd coll. (1845) 137 ! 
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(type). No label, ex Herb, West. Austral. ! Cummening, 1890, Mrs. Heed I 
{Diels 7839, Herb. BeroL). Wagin Lake, Misp Cronin ! {Diels 7834, Herb. 
BeroL), 

The stigmas may have been broken at the apex in some cases, but the average 
of the figures mentioned above represents approximately the normal length. 

A specimen collected by Jutson at Comet Vale, near Goongarrie, agrees with 
F. punctata in foliage and general floral measurements, but is obviously abnormal, 
since in the only complete flower foimd there were 6 petals, 8 stamens, and the 
ovary was tetramerous, there being 10-11 ovules to each placenta. Other 
flowers, imperfect otherwise, had about 3~4 ovules per placenta. 

§ 2. LANCEOLAT.E. 

8. F. IRREGULARIS Summerhayes, sp. n. — F. Icevis F. Muller & Tate in 
Trans. Roy. Soo. S. Austral, xvi, 343 (1896), partim, non L. 

Caules ad 26 cm, longi, multiramosi, sparse pilosi vel glabri, demum glabri, 
internodiis brevibus ad 1*5 cm. longis. Folia obtusa vel acuta, apiciilata, 
2 *7-6 mm. longa, 0*7-1 *5 mm. lata, supra glabra vel sparser obtusoquo scab- 
rido-puborula, glandulis pmictata, siibtus dense papillate -pi losiila, costa 
prominente glabra cxcepta ; vagina ciliis interdum ramosis, extra glabra. 
Flores in dichasiis elongatis sympodialibus ramulis alteris unifariam dispositis 
erectis ±abbreviatis saepe efloriferis interdum abortivis. Bracteolce foliis 
similes sod petiolatae, 2*3-5*2mm. longue, 0*6-1 *0 mm. latae ; pediolus 0*2- 
0*4 mm. longus, basi vaginae bractearum adnatus. Calyx 5-7 mm. longus, 
1*3-2 *2 mm. diametro, 5-6-costatU8, 'extra costis glabris, inter costas basi 
setuloso-pilosus vel puberulus, iutus glaber ; lobi lanceolati vel lanceolato- 
ovati, acuti, cuspidati, 1-1 *5 ram. longi, basi 1-1*2 mm. iati, cuspide solida 
brevissima, introrsum concavi. PeUila. 5, obovato- vel tiabellato-spathulata, 
7 *2-10 mm. longa; limbus 3 *3-4 *5 ram. longus, 2-4* 3 mm. latus. Stamina 
6-7 ; filaments linearia, 5 *5-8 *5 mm. longa, 0*4-0 *6 mm. lata, apice subulata, 
basi angustata ; thecae 1-1 *2 mm. longae. Ovarium 2-2 *7 mm. longum, tri- 
goiium ; stylus 4 *5-5 *8 mm. longus, parte communi 3 *7-4 *3 mm. longa, 
ramis tribus 1-2 mm. longis ; stigmata linearia, leviter curvata, 0*4-1 *2 mm. 
longa ; ovula 24-33 (8-11 pro placenta), parietalia, 0*3 mm. longa. 

Western Australia. Near Hunt’s Well, Hampton Plains, in clayey sand 
of creek^bed, Nov. 1891, Helms ! (type). Southern Cross, Eaton ! {Diels 7823, 
Herb. BeroL). 

Very much resembling F. desertorum Summerhayes, but easily distinguished 
by the numerous ovules and different habit. 

9. F. DBSBRTORUM Summerhayes, sp. n. — F. paucijhra S. Moore in Joum. 
Linn. Soc., Bot. xxxiv, 178 (1899), non DC. F. interioris Ostenf. in Dansk Bot. 
Arkiv, ii, 63 (1918), partim. 

Caules multiramosi, ad 28 cm. longi, juventute dense patentim vel retrorse 
pubescentes, demum glabri, internodiis ad 2*2 mm. loi^s. Fdia acuta vel 
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apiculata., 2-5 *5 mm. longa, 0*5-1 mm. lata, supra glabra vel sparse curvato- 
vel patentim pilosa, subtus dense aibido-pilosula, costa subtus prominente 
pagirias superiori similiter iiiduta ; petiolus ad 0*5 mm. longus, ssepius satis 
brevior ; vagina extra glabra vel pubescens. Flores in dichasiis s^epe laxis 
pluries furcatis ramis divaricatis vel patentibus. Bracteolce foliis conformes, 
sessiles vel breviter (ad 0*3 mm.) petiolatae, 2-5*7 mm. longae, 0*5-1 *5 mm. 
latflD. Calyx 6 *3-7 *5 mm. longus, 1-1 *8 mm. diametro, extra 5- (rarius 4-) 
(jostatus, costis retrorse setuloso-pilosis V(‘l superne fere glabris, inter costas 
puberulus, iiitus glaber vel ipu])erulus ; lobi lineari- vel oblongo-lanceolati, 
acuti vel acuminati, cuspidati, l-]*8mra. longi, basi 0*5-1 mm. lati, cuspide 
Holida pubescentead 0*7 mm. longa, introrsum conduplicati vel concavi tantum . 
Petala. 5, pallide purpurea vel rosea, obovato-, cuneato-, vel flabellato- 
spathulata, 8*2-10*7 (6*8-8: Diels 5255) mm. longa; limbus 3*5-4*8mm. 
longus, 2-3 (1 •5-1*8 : Diels 5255) mm. latus. Skimina 6, rarius 4 ; filamenta 
anguste linearia, 5*5-11 *8 mm. longa, 0* 1-0*3 mm. lata, superne subiilata ; 
thecie 1-1 *6 mm, longa3. Ovarium 1*3-1 *8 mm. longum, trimerum ; stylus 
5 8 mm. longus, parte communi 3 *7-6 mm. longa, ramis tribus 1-2*3 mm. 
longis : stigmata clavata vel linearia 0*2-0 *7 mm. longa ; oviila basalia, 3, vel 
rarissime 5, et tunc funiculis connatis vel divisis, 0*5-1 mm. longa. (^apsttla 
2* 2“ 2* 5 mm. longa ; semina 1-3, circumfereneia ovato-oblonga, I *4-1 *6 mm. 
longa, tevia. 

Western Australia. No. 8 Pumping ^Station, Dc'dari, 420 m., 8ept. 1003, 
(}. H. Thiseltou-Dyer 6 ! (type), (dbraltar, Sept. 1895. S’. Moore ! Bulla bulling, 
open Eucalyptus woodland on hard loam, 450 m., Oet. P,K)I, Diels 5202 ! (Herb. 
Berol.). Dundas, on loam in open salty plaee.s, 300 m., Nov. 1901, Diels 5255 * 
(Herb. Berol.). (^^oolgardie District, Webster ! (Herb. Mus. Brit.). 

In one case five ovules were found in a trimcrous ovary, the fiuiicles in two 
cases being divided about halfw’ay up and bearing twt> ovules. In another 
flower on the same plant there were two ovules on one placenta, one on anothcT, 
and none on the third. This suggests that in § Lanceolatse the basigonial 
condition has only just been reached, and is not yet fixed in any one species. 

10. F. interioris Ostenfeld in Dansk Bot. Arkiv, ii, 53 (1918), partim. 

Caules modice ramosi, ad 25 cm. longi, primum dense et stupe retrorse pubes- 
centes, deinde glabri, internodiis ad 2 cm. longis. Folia acuta vel obtusa, 
1*5-5 mm. longa, 0*6-1 *2 (rarius ad 2) mm. lata, supra dense retrorse pubes- 
centia, subtus costa prominente pagina? superiori similiter induta excepta 
albido-puberula, smpe glandulis punctata; petiolus ad 0*5 mm. longus, saepe 
deficiens ; vagina extra ipubescens. Flores in dichasiis foliosis pluries fmcatis. 
Bracteoke foliis similes, plerumque sessiles, 2-4 (4 *3-6* 2: Webster b.) mm. 
longae, 0*6-1 *5 mm. latae. Calyx 5 *5-7 *5 mm. longus, 1-1*7 mm. diametro, 
5-costatus, extra partibus intercostalibus superne puberulis exceptis dense 
pubescens, intus glaber vel minute puberulus ; lobi lanceolati vel oblongo- 
lanceolati, acuti vel subacuti, cuspidati, 0*8-1 *5 mm. longi, basi 0*5-1 mm. 
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lati, cuspide solida ad 0*5 ram. longa, introrsura concavi vel conduplicati. 
Petala 5-6, obovato-spathulata, 7*5-11 ram. longa ; limbus 4-4*8 mm. longus, 
2 *6-3 *7 ram. latus. Stamina 6; filaraenta anguste linearia, 6*5-10*5 ram. 
longa, 0*1-0* 4 ram. lata; thecae 1-1 *4 mm. longae. Ovarium 1*5-2 *3 mm. 
longura ; stylus 4 *6-9 ram longus, parte comrauni 3-8 mm longa, ramis 
tribus 1-2 mm. longis ; stigmata clavata vel linearia, 0*2-0 *7 mm. longa; 
ovula 3, rarius 4, basalia, 0*4-0 *7 ram. longa. Capsula 2 *5-3 *2 mm. longa, 
0 * 7 mm. diametro ; semen 1, ovoideum vel conico-pyriforme, 1 * 7-2 mm. longum, 
IsBve. 

Western Australia. Kalgoorlie, arid places, Oct. 1914, OstenfM 1110! 
(type in Herb. Copenhagen). Broad Arrow, Sept. 1898, Fitzgerald 1 Comet 
Vale, Dec. 1916, Jutsan 1 Coolgardio District, WeMster ! (Herb. Mus. Brit.). 
No label, ex Nat. Herb, N.S.W. ! (probably from Western Australia). 

In one case 4 ovules were found. See note luxder F, desertorum. 

Var. parviflora Summerhayes, var. n. differt a tvpo apeciei calyce potalisque 
brevioribus, starainibus 4, ovario di- rarius trimero. — F. tetrapeiala ¥. MtK'll 
& Tate in Trans. Roy. Soc. S. Austral, xvi, 343 (1896), partim, non Labill. 

Calyx 3*8-5 mm. longus, 4-5-costatus. Petala 4-5, 6 *6-7 *3 mm. longa, 
1*6-1 *8 ram. lata. Stamina 4, 3-7 mm. longa ; thecae 1 mm. longae. Ovarium 
2-3-raerum ; ovula 2-3, basalia, 0*5-0 *6 mm. longa. 

Western AUwSTRALIA. Southern Gross, margin of salt-lake, Nov. 1891, 
Helms I (type). 

[South Australia. Murat Bay, Nov. 1915, Black I] 

The second specimen cited was found* with a specimen of F. sessilis Summer- 
hayes, sent from the National Herbarium of Victoria under the above label. 
Since duplicates of Helm's specimens are probably at Melbourne, it seems likely 
that a piece of the type collection has become mixed, especial!}^ as § Lanceolatae 
is otherwise restricted to the deserts of South-Ccmtral Western Australia. The 
locality in the second specimen is therefore probably incorrect, as J. M. Black 
makes no mention of any other species but F. sedailis when dealing with his 
Murat Bay gatherings. 


§ 3. CORDATiE. 

11. F. oordata J. M. Black in Trans. Roy. Soc. S. Austral, xlii, 177, t. xvii, 
figs. 15-18 (1918) ; FI. S. Austral. 393, t. 36, figs. 15-18 (1926). — F. pauciflora 
Benth. FI. Austral, i, 151 (1863), partim, non DC. F. Icevis F. Muoll. & Tate 
in Trans. Roy. Soc. S, Austral, xiii, 98 (1890), partim, non L. 

Caules modice vel multiramosi, ad 18 cm. longi ;j rami juventute idense 
ourvato- vel rarius semiuncinato-piiosi, demum glabri, internodiis ad 2*5 cm. 
longis. Folia rarius brevissime petiolata, linearia vel lineari-lanceolata usque 
ovata, interdum curvata, acuta, basi rotundata vel icordata, 1*7-10 mm. 
longa, 0*6-2 *6 mm. lata, supra glabra, glauca, glandulis valde punctata, 
subtus dense farinaceo-puberula ; petiolus ad 0*4 mm. longus ; vagina ciliata, 
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extra glabra, Fhrea solitarii vel in dichasiis pluries furcatis. Brdcteolce foliis 
conformes, 1*7-8 -3 mm. loiigae, 1-2*5 mm. latae, petiolo rarius ad 0*4 mm, 
longo. Calyx superno tubulosus basi dilatatus, 5*5-9 (3*7 : Basedow 27) mm. 
longus, 1-2*2 mm. diametro, extra supernc fere glaber, basi siepius dense 
setuloso-pilosus, intus glaber vel pubescens ; lobi trial igulari-ovati, breviter 
cuspidati, 0*7-2 mm. loiigi, basi 1-1*5 (0*5-0 *7 ; Mueller) mm. lati, cuspide 
solida ad 0*3 mm. longa, conduplicati. Petahi 5-0, obovato-spathulata, 
8-13*8 mm. longa; limbus 2 *2-4 *7 mm. latus. Stamimi 4-0; lilamenta 
linearia, 5*3-10 mm, longa, 0*3-0* 0 mm. lata, superne subulata ; thecae 
1-1*3 mm. longaj. Ovarium 1 * 8-2 *5 mm. longiim, 2-3-merum ; stylus 

0- 0*8 mm. longus, parte communi 3*7-4*7mm. longa, rariiis duobus vci 
tribus 2-2*3 mm. longis ; stigmata lineari-elavata vel clavala, 0*2-0 *5 mm. 
longa; ovula 2-4 (1-2 jiro jilacenta), 0* 5-0* 0mm. longa, fiinieulis superne 
refractis ovula ergo pendula. Capsula (unica visa : Basedow 27) 2* 8 mm. longa, 
valvis 3; semina 3, ovoideo-ellipsoidea, 1-1 *2 mm. longa, dense pubescentia, 
funieulis in fructu incrassatis applanatis. 

South Australia. Between Everard Range and VVantapella Swamp, 
18/8/14, 8, A, White ! (type). N.W. South Australia, UK)3. Basedow 27 ! (Herb. 
Berol.) 

Central Australia, West of L. Amadeus, 1889, Tietkensl (Herb. Adel.). 

Western Australia. Hann Breakaways, Wall Creek, between Wilkinson 
and Warburton Rangers, on loamy flats, 1910, Clarke 165 ^ SturCs Creek, 1850, 
F, Mueller ! 

A tyjiical Eremian species restricted to central Australia. This and F, 
speciosa may be conspccific, but there is not yet suflicieiit material available to 
justify the union. 

12. F. SPEOio.SA Summerhayes, sp. n. — F. pauciflora Ewart & Davies, FI. 
Northern Territory, 195 (1917), partim, non DC. 

Caules ad 24 cm. longi, pauciramosi, sparse vel dense patentim setuloso- 
pilosi, demum glabri, internodiis ad 2*3 cm. longis. Folia lineari- vel ovato- 
lanceolata, acuta vel obtusa, basi ± cordata vel rotundata taiitum, 2 * 2-7 • 2 mm. 
longa, 1-4*8 mm. lata, supra glabra vel pracsertim versus margines breviter 
scabrido-pilosa, valde punctata, subtus longe et densiuscule patentim setuloso- 
pilosa ; vagina communis foliorum vix evoluta, ciliata, extra pilosa. Dichasia 
pluries furcata. Bractece et bracteoke foliis conformes, 2-5*7 mm. longae, 

1- 2*8 mm. latae ; oarum vagina communis tubum brevem (circiter 2 mm. 
longum) formans, basin calycis amplectens et eaxlem athiata. Calyx tubulosus, 
basi dilatatus, 7 *3-9 *3 mm. longus, 1*3-1 *7 mm. diametro, extra prsesertim 
inferne longe patentim setuloso-pilosus, intus minute papillato-pilosulus ; 
lobi lanceolati vel oblongo-lanceolati, aciiti, 1-2 mm. longi, basi 0*8-1 *3 mm. 
lati, conduplicati. Peteda 5, flabellato- vel anguste obovato-spathulata, 
12-16 mm. longa ; limbus 5 * 8-8 * 2 mm. longus, 3 * 3-5 * 0 mm. latus. Stamina 6 ; 
filamenta linearia, 7*8-12 mm. longa, 0*3-0*5mm. lata ; thecse l*2-l*8mm. 
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longae. Ovarium 2 • 2-2 • 8 mm. longum, trimerum ; stylus 7 • 8-9 • 2 mm. longus ; 
parte communi 4-6-2 mm. longa, ramis tribus 1- 6-5-0 mm. longis ; stigmata 
lineari-clavata vel cJavato-capitata, 0-2-0 -8 mm. longa; ovula 5-6(2 pro 
placenta) 0-5-0 -7 mm. longa, funiculis longis superne refractis 0-3-0 -8 supra 
basin ovarii insortis. Capsula 4-5 mm. longa ; seimm I, ellipsoideo-ovoidoum, 
I -6 mm. longum, papillosum vel scabc^rulum. 

Centra!-. Australia. “ Ctmtral Australia,*’ 1873, Oosse 82 ! (t> 7 )e). 60 miles 
N.E. of Camp 2 (The Lander), 7/6/1911, G. F. Hill ! 

Closely allied to F. cordala J. M. Black, from whicli it differs chiefly in the 
sunken calyx, and to F. ambita Ostenfcld, which has smaller flowurs ajid 
differently shaped leaves. 

13. F. ambita Ostenf. in Dansk Bot. Arkiv, ii, 24, 51 (1918). 

Caules plerumque prostrati, repent/cs et rarius e nodis radicantcis, irn-gulariter 
ramosi, ad 35 cm. longi ; rami primum breviter pubt^scentos vel jam fere 
glabri, deinde glabri, intcrnodiis ad 2-6 cm. longis. Folia linearia, oblongo- 
linoaria vel lanceolata, acuta vel obtusa, 2 -3-6 *5 mm. longa, 0-5 -2 mm. lata, 
supra glabra vel rarius sparse scabrido-pilosula, glandulis punctata, subtiis 
dense albido-puborula costa glabra excepta ; vagina ciJiata, extra glabra vel 
pubcvscens. Florets* solitarii vel in dichasiis pluries furcatis. Hrackw et hracteokv 
foliis similes, sessiles, lineari-lanceolatse usque angust/O triangulares, acutaj, 
I -8-6 mm. longae, 0-5-1 -5 mm. latae ; earum vagina communis tubum 0-8- 

1- 5 rum. longum formans, basin calycis ampleetens et eaedem iuf(‘me adnata. 
Calyx in toto 4-5-6 mm. longus, 1-1-5 mm. diametro, extra superne c^ostis 
glabris inter costas puberulus, juxt'a vaginam comrauiKun hractearurn et 
bracteolarum setuloso-pubescens, intiis glaber vel pubescens ; I(»bi laiiceolati, 
acuti, cuspidati, 0-7-1 -5 mm. longi, basi 0-5-1 mm. lati, cuspidc solida 
0-2-0- 3 mm. longa, introrsum concavi vel condiiplicati. Petala 5, obovalo- vel 
flabellato-spathulata, 6 -5-9 -5 mm. longa: limbus 2 -5-3 -5 mm. longus, 1-5- 

2- 5 mm. latus. Stamina 5-7 (saepius 6) ; filamenta linearia vel rarius lineari- 
filiformia, 4 -5-8 -8 mm. longa, 0- 1-0-4 mm. lata; thecae 0-6-1 mm. longae. 
Ovarium 1-7-3 mm. longum, trimerum; stylus 3 -5-5 -7 mm. longus, parte 
communi 2 • 4-4 mm . longa, ramis tribus 1 • 2-2 • 4 ram . longis ; s tigmatR 
lineari-clavata vel linearia, 0-3-0 -8 mm. longa ; ovula 4-6 (1-2 pro placenta), 
0-4r-0-6 mm. longa, funiculis superne refractis nec elongatis sed valvis adnatis. 
Capsula et semina non visa. (PI. 16 , /*) 

Western Australia. Port Hedland, in depressions between dunes, Nov. 
1914, Ostenfdd 1138 ! (tjqre in Herb. Copenh.), April 1904, Fitzgerald 74 ! 
(Herb. W.A.). Cossack, salty places on loam, Apr. 1901, /)ie&2750! (Herh. 
Berol.). Point Sampson, Cossack, Nov. 1914, Ostenfeld 1137 ! (Herb. Copen- 
hagen). Dampier Archipelago, 1818, Cunninghmi 132 ! [Dirk Hartog’s I., 1818, 
Cunningham 219 !]. 

An examination of Cunningham’s collector’s not(?s shows that he made only 
two collections of Frankenias, namely at the two places and with the two numbers 
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cited above. As the Dirk Hartog’s I. locality is so far from the others, it seems 
likely that the labeJs have been mixed, and that the last-cited specimen was 
really collected in Dampier Archipelago. With the exception of the specimen 
cited above, the material collected at Dirk Hartog’s I. belongs to F. paucijlora 
DC, 


§4. PARVUL^. 

14. F. PARVTJLA Tnntz. in Bull. Soc. Nat. Mosc. xxvii, ii. 368 (1854) ; Benth, 
FI. Austral, i, 152 (1863) ; Ostenfeld in Dansk Bot. Arkiv, ii, 53 (1918). 

(Saules ad lOcrn. longi ; rami jjroeumbentes vel adscendentes, multirarnosi, 
glabri vel pilis paiieis pateutibus praediti, vaginis foliorum delapsorum 
t'Ceti, inteniodiis rarissime ad 7 mm. longis. Folia obtusiuscula, leviter 
eurvata, 1*8-2 -8 mrn. longa, 0*7-1 mm. lata, subearnosa, marginibus revolutis 
it a ut folia sulcata videantur, com])reKso-teretia vel subeymbiforrnia, supra 
l(‘viter longi tudiriaJiter eanaliculata, juventute sparse pilosa, deindc glabra, 
subtus dense* j»ubes(*t*ntia ; j)etioius 0*2-0 *5 mm. longus ; vagina setuloso- 
eiliata, ciliis 0*7 mni. longis, extra glabra, inter petioles 0*5“0*8mm. longa. 
Jhvhmia })luries fmeata. HractcoUxi foliis similes sed petiole longiore instruette, 
2 mm. longa», 0*7 mm. latie ; petiolus 1-1 *2 mm. longus. Calyx ovoideo- 
eylijidrieus, 4 mm. longus, 1*8 mm. diametro, 5-costatus, extra supeme pilis 
setuliformibus pateutibus t't j)ilis })rovibus adpressis obtectus, inferne glalxT, 
intiis glalx'r vel sparsissime ])ilosulu8 ; lobi lauceolati, acutiusculi, cuspidati, 
I- 1 *2 mm. longi, basi 0*7-1 nun. lati, euspide solida ad 0*3 mm. longa, oou- 
iluplicati. PtUda 5, late tlabellato-spathulata, 5*3-6 mm. longa; limbus 
2*4)' 3 mm. longus, 2-2*8 mm. latus. Stamim 6-7; lilamenta liuearia, 
3*3-4 mm. longa, 0*34)*4 mm. lata; thecae 0*8™0*9mm. longa). Ovarium 
1*5 mm. longum, trigonum ; stylus 3*7 mm. longus, parte comm uni 2 mm. 
longa, ramis tribus 1*5-1 *7 mm. longis; stigmata clavato-eapitat a, 0*2 mm, 
longa; oviila 11-15 (3-5 pro jilacenta), 0*3-0 *4 mm. longa. Capsula i\on 
visa. (PI. 16, 6.) 

Western Australia. 8.W. Australia, 1850, Drummoml 5th coll, suppl. 
81 ! (t>7)e). 

A very distinct species which has apparently not been gathered since 
Drummond discovered it. 


§ 5. PAUCIFLORAi. 

15. F. CONFUSA Suinmerhayes, sp. n, — F. pamifiora DC., var. serpyllifolm 
Benth. FI. Austral, i, 152 (1863), partim. F, serpyllifolia W. J. Bray in Engl. 
Jahrb. xxiv, 404 (1898), in obs ; Ostenfeld in Dansk Bot. Arkiv, ii, 51 (1918) ; 
non Lindl. 

Fndicfulus vel ? herba annua basi lignosa ; caules ramosi, ad 25 cm. longi, 
dense breviterque pubescentes, demum glabri, internodiis ad 2*5 cm. longis. 
Folia superiora oblonga vel linearia, basi fere cordata, inferiora oblonga vel 
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oblongo-elliptica, basi cuneata vel rotundata, omnia acuta vel rotundata, 
1*8-8 mm. longa, 0-8-3 mm. lata, marginibus revolutis, supra sparse et minute 
pubesoentia vel fere glabra, subtus miimto papillato-puberula vel fariiiosa, 
costa subtus prominent' ; petiolus 0*2-1 mm. longus ; vagina extra pul)escen8. 
Dichasia pluries vel multoties furcata, olongata, interdum apice in monochasia 
falsa transientia, ad 12 cm. longa. Bracieolce folds conformes, 2 -3-3 *8 mm. 
longse, 0 • 7“ I • 2 mm. latae. Calyx tubulosus, 5 • 5-6 • 5 mm. longus, 1 • 2-1 • 8 mm. 
diametro, extra 4-5-oostatus, costis dense breviterque pubescent ibus, inter 
costas puberulus, intus glaber ; lobi late ovati vel oblongo-lanceolati, acuti, 
1-1 -8 mm. longi, basi 0*8-1 *3 mm. lati, cuspide solida 0* 1-0*3 mm. longa-, 
conduplicati. Petala 4-r>, subflabolJato- v(il obovato-spathulata, 8-9 mm. 
longa; limbus 2-3 *7 mm. latiis, in unguem sensim attenuatus. Stamina 6; 
filamenta linearia, 5 *5-7 *5 mm. longa, 0*3-0 *5 mm. lata, superne filiformia ; 
thecae 1-1 *5 mm. longie. Ovarium 1-8-3 mm. longum, 3-4-merum ; stylus 
4-8*2 mm. longus, parte commuui 3-5*2 mm. longa, ramis tribus 1-2 *4 mm. 
longis ; stigmata linearia, 0*5-1 mm. longa ; ovula 15-20 (5-8 pro placenta), 
0*3 mm. longa. Capsula 3*7 mm. longa ; seraina juvenilia 17, dense et minute 
pubesoentia. (PI. 16, 1-) 

Western Australia. Without definite locality, comm., F. Mueller ! (typo 
in Herb. BeroL). Murchison River, OldfielJ ! 

16. F. pauciflora DC. Prodr, i, 350 (1824) ; Benth. FI. Austral, i, 151 
(1863), partim ; Ostenfeld in Dansk Bot. Arkiv, ii, 50 (1918). (Map, text- 
fig. 3.) 

Caules modice ramosi, ad 30 cm. longi ; rami juventuk^ dense pubescenk^s, 
demum glabri, cortice tandem in taonias fisso et deciduo, ink^rnodiis ad 3*3 cm. 
longis. Folia linearia, subaeuta usque rotundata, 2-7 mm. longa, 0*6-1 *2 mm. 
lata, marginibus crassis leviter revolutis, folia itaque subtus anguste bisulcata, 
supra glabra vel rarius minute scabrido-pilosa, glandulis leviter punctata, 
subtus in sulcis dense albido-pubescentia, costa promimuite glabra vel ± breviter 
pilosa ; petiolus applanatus, 0*3-1 *2 mm. longus; vagina extra glabra vel 
pubescens. Flores in dichasiis ssepius brevibus dcnsis nonnunquam laxioribus 
multiramosis. Bracteoloe foliis similes, 2 *2-5 *5 mm. long®, 0*5-1 mm. latae; 
petiolus 0*3-1 *2 mm. longus. Calyx tubulosus, 6*5-8 (rarius ad 8*8) mm. 
longus, 1*5-2 *2 (rarius ad 2*6) mm. diametro, 5-6- (rarius 4-) costatus, extra 
glaber vel rarius costis L-pubescentibus, inter costas minute papillatus, intus 
glaber, saepe inter costas linc^a lata pilorum instructus ; lobi lanceolati vel 
ovato-lanceolati, acuti, subulato-cuspidati, 1-2*5 mm. longi, basi 0*7-1 *5 
(rarissime ad 1*7) mm. lati, cuspide solida 0*2-0* 6 mm. longa, conduplicati. 
Petala 5-6, raro 4, obovato- vel rarius fiabellato-spathulata, 7*3-12 mm. longa, 
vulgo ultra 9 mm. lojigitudine ; limbus 3 *5-6 *5 mm. longus, 2-3*3 mm. latus. 
Stamina 5-7, saspius 6; filamenta linearia, 6-9*6 (6-6*3: Milne) 5*6-7: 
OUberi 31) mm. longa, 2-3 mm. supra basin 0*4-0* 8 mm. lata, utroque angus- 
tata, versus apicem subulata; thecae 1-2 mm. longee. Ovarium 1*7-3 mm. 
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longum, trimorum ; stylus 5 • 5-8 • 8 mm. longus, parte communi 3 * 5-6 * 3 mm. 
ioiiga, ramis tribus (rarius 4) 1-7-3 *5 mm. loiigis ; stigmata linearia vel fili- 
formia, 0-7-1 -5 mm. louga ; ovuia 17-43 (6-15 pro placenta) 0-2-0 -6 mm. 
longa. Capsula 3- 5-5 mm. longa ; sornina 8-47, ovoidoo-fusiformia vel ellip- 
soidea, 0-8-1 -2 mm. longa, Isevia vel raro papillosa. 

Western Australia. “ Nouvcdle Hollande, Cote oceidentalc, 1901 ” (Shark’s 
Bay) Baudin ! (typ(i in Herb. Mus. Baris). Shark’s Bay, Milne ! Dirk Hartog’s 
Island, 1818, (hmninghnm 219! Rocky islet S.I^. side of Montebtdlo 1., Sept. 
1840, Bynne ! Minilya, Nov. 1897, J. G. Brockmm 1 (H(‘rb. Dept. Agric. W.A.). 
Abrolhos Is., W(‘st Wallaf)y I., May 1840, Byrne ! South I., 1842, Gilbert 31 ! 

(Herb. Mus. Brit ). Swan Rivw,” 1843, Drumrnond 2nd coll. 105 1 Without 

no. * 

Typical F. paucijiorn is ehara(jterized by its relatively short blunt leaves, 
usually small (kuise dichasia, and large- numl)er of ovules on oacli placenta. 

Var. fj. LONOIKOLIV Summe-rhayes, v^ir. n. ditfert a t\ 7 )o foliis longioribus, 
dieluisiis snepius laxis lougisque, ovulis Siepius paueioribus. — F. pamijiora 
(Graham in Curl. B(»t. Mag. 1. 289H (1829) ; OsUnifeld in Daii.sk Bot. Arkiv, ii, 
50(1018), partim ; Osborn in Trans. Roy. Soc. S. Austral, xlvi, 205 (1922), 

parti ru ; xlvii, 116 (1923). F. frnticidoHa 1^‘hm. PI. Pn-iss. i^ 249 (1845), non 

DC. F, I rris P. Muell Ann. Re}) Covern. Bot. Viet. 1862-3, 11 (1863), 
partim, non L. 

Foli^i 3-13 mm. longa, 0-5-1 -8 mm. lata. Fiorefi iis typo similes. Orula 
9-25 (rarius ad 40). (PI. 16> ^^) 

Western Ai^strm.ia CWnarvon. in <ie})r(‘ssions of the dum-s, Oel. 1914, 
(htenfeld 1101 ! (H(tI). Copinihagen). i..oaniy sail -])ast ur(*s, 5 m., Aug. 11K)1, 
Dleis 3722 1 (Herb. BtuoL), J. B. (leUuull (Ib-rb. (5op(‘nhag(m). At mouth of 
Swan River in dry sand among Restiae<*ou.s ])lnnts, dun. 1839, Preiss 1283! 
(Herbs. Berol., (Aqumhagen, and I><‘i(‘s.s('rt) * In (-aleanus prope oppidurn Free- 

mantle,” Predns 145 (Herb. I)ek*ssert). Swan River, salt-marshes, Fra^ser 185! 
Ct)ekburn Sound, Isle B(*rtholl(*t , on rocks, Vniser 97 ! Mandiirah, salt -swamp 
by tidal river, Ajiril nK)2, C. xindrews, 1st coll. (>2! (t,\pe) Ca}>e Naturaliste, 
Collie ! 8.W. Aust ralia, Drummond, 5th coll. sup])l. 77 ! “ Swan River,” 

Drmmnond ! Stomard 78 I, R. Bromi 5200 ! (Herb. Mus. Brit.) Hort. Kdiuburgh, 
ex Nov. Holl. !, Hort. Berol., Aug. 1834 ! Dee. 1842 ! (H(Tb. Berol.). 

South Australia. P^yn^ I., Smoky Bay, Nov. 1920. F. Wood Jones ! East 
Franklin I., Jan. 1922, ()sl)orn ! (Herb. Adelaid(‘). West PYanklin L, Jan. 9, 
1922, Osborn ! S.W. (lorner on shore ]>rotected by granite from sea, Jan. 12, 
1922, Osltornl (Herb. Adelaide). South Pearson 1., on travertine and sand, 
Jan. 1923, Osborn \ (Jreenly I., Nov. 1920, F. Wood Jones \ (Herb. Adelaide). 
Journey in 1859 (? 1860) to the interior of Australia, Stuart D ! Flinder’s Range, 
Oct, miy Koch I 

Var. longifolia is easily recognized from the tyqie by its much longer and 
apparently narrower leaves, which are cpiite glabrous above and often rather 
strongly glandular punctate. 
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Var. 7. FRUTICTTLOSA Summerhayes, var. n. differt a typo floribus minoribus, 
thecis antherarum brevioribiis, oviilis saepius pauoioribus, serainibus saepius 
papillosis. — F. fruticuhsa DC. Prodr. i, 350 (1824). F. pamiflora Benth. PI. 
Austral, i, 152 (1863), partim ; J. M. Black in Trans. Roy. Soc. S. Austral, 
xlii, 176 (1918), partim ; Osbom in Trans. Roy. Soc. S. Austral, xlvi, 205 (1922), 
partim, xlvii, 250, 251 (1923), in obs ; J. M. Black, FI. S. Austral. 391 (1926), 
partim ; Black & Cleland in Trans. Roy. Soc. S. Austral, li, 47 (1927), partim. 

Folia t)rpo conformia sed plerumque scabrido-pilosa. Calyx ly-l mm. longus. 
Petala 6‘5->8-5mm. longa. Filamenta 4-6-5 mm. longa ; thecae 0*7-l-3mm. 
longae. Stylus 3- 5-6 mm. longus, ramis 1-2 ram. longis ; stigmata 0-3-1 *2 ram, 
longa ; ovula 9-20, rarius ad 36. Semina 4-17, plerumque distincto papillosa. 

(PI. 16, i.) 

South Australia. “ Isle St. Francois,” 1810, Baudin I (type in Herb. 
Mus. Paris, Herb. Berol.). St. Francis I., Feb. 1909, Verco Tarr.l Franklin 
Is., Jan. 1922, Osborn ! (Herb. Adelaide). Flinders I., cliff-top east of landing, 
Jan. 10th, 1924, Osborn ! (Herb. Adelaide) ; on edge of gypsum lake, W. side, 
Jan. 7th, 1924, Osborn] (Herb. Adelaide); coastal, Jan. 7th, 1924, Osborn] 
(Herb. Adelaide), Jan. 9th, 1924, Osborn ! (Herb. Adelaide). South Pearson I., 
on limestone, Jan. 6th, 1923, Osborn ! ; granite rock above crossing place, wet 
with spray, Jan. 10th, 1923, Osborn ! (Herb. Adelaide). Kangaroo I., Capci de 
Oouedie, Jan. 1907, R. S. Rogers] Reevesby 1., Spencer Gulf, Jan. 1907, 
Maiden ! Near Port Pirie, comm. Jan. 1882, Schomburgk 98 ! (in part.). Pori 
Wakefield, salt-swamp area, March 1923, Osborn ! Port Adelaide, (ex Herb. 
Sender) F. Mueller ! Jan. 1893, 0. Tepper 29 ! (Herb. Berol.). Port Noar- 
Imiga, in a salt-swamp, Jan. 1905, J. M. Hhick ! Encounter Bay, Whittaker ! 

This exclusively South Australian variety is characterized by its short stamens 
and by the seeds being frequently papillose. 

Var. 3 . TRICHOSTICHA Summerhayes, var. n. affinis var. longifolicB sed foliis 
supra linea media pilorura instructis. 

South Au.stralia. Port Pirie, Oct. 1901, Kocb 590 (type in Herb. Berol.). 
Locality not given ; probably collected by Tate (Herb. Adelaide). 

Var. e. Gunnu Summerhayes, var. n. foliis brevibus supra ipubescentibus, 
sorninibus IsBvibus. — F. pauciflora Hook. f. FI. Tasman, i, 40 (1860), excl. syn, ; 
Rod way, Tasman. FI. 11 (1903) ; J. M. Black in Trans. Roy. Soc. S. Austral, 
xlii, 176 (1918), partim ; Black & Cleland in Trans. Roy. Soc. S. Austral li, 47 
(1927), partim. 

Folia iis typi similia, sed saepe latiora. Calyx 5 -3-7 *2 ram. longa. Petala 
7-11 mm. longa. Filamenta 5--8rara. longa; thecae 0-7-l-3mra. longae. 
Semina Icviter reticulata hand papillosa. 

South Australia. South Neptune I., Spencer Gulf, Jan. 1907, Maiden ! 
Lutitt (? Louth) Bay, Dallaxhy ! (Herb. Mus. Brit.). Near Port Pirie, coram. 
Jan. 1882, Schamburgk 98 ! (in part.). Walleroo, Nov. 1880, Tate ! (Herb. 
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Adelaide). Port Ad(*laide, 1847, F, Mudhr ! Adelaide, outer harbour, on 
waste sandy land, A})ril 1926, F. A. Eoduny\ Kangaroo I., C. de Couedie, 
Jan. 1907, R. S. Rogers ! Bay of Bhoals, Jan. 1883, Tate ! (Herb. Adelaide). 
Dudley Peninsula, salt-lagoon, Nov. 1883, Tate ! (Herb. Adelaide). South 
Australia, without definite locality Wilhelmil (Herb. Copenliagen). 

Victoria. Barwon mouth, l)(ic. 1896, H, B. Williamson \ Port Lonsdale, 
Oct. -Nov. 1912, TiUien 801 ! Port Phillip, Ijatrobe ! (H(‘rb. Delessert). No 
collector (possibly Lairohe) ! (H(^rb. Mus. Brit.). Melbourne, Feb. 1853. 
Adafnson 38! Port Albert, Ajiril 1853, F. Mmlhr\ Without definite locality 
(ex Herb. H. F. Hanee 7127) F. Almllerl (Herb. Mus. Brit.). 

Tasmania. Goost* Island, Bass Strait, very abundant, Nov. 1843, Lady 
Franklin in Herb, (hinn 1029 1 (t^iK*). Flinders I., comm. L, Roduuy I 

Var. Qnnnii is, as a rule, a more hairy plant than any of thti other varieties 
of F. jxiueijhra, wiiil(‘ tin* iiuinb(*r of floral parts se(‘ms more* variable, the 
stamens, for instance, varying from 3-S, although the usual number is 6. 

Two spi cirnens colI(‘et<*d at (>)met Vale, near (Toongarrie, in Western Australia, 
by J. T. Jutson in December 1916 agree ^\ith F. 2 )auciflora, sensn lato. but 
cannot be .sat isfa(‘toril\ placed in {*ither of the varieties deserilx'd above', although 
agreeing most closely with var. longifolia. What is remarkable about them is 
th(' fact that th(‘y are growing over 250 miles from the coast, whereas F. panci- 
flora is usually revstrie ted to the* coast itsedf er occurs not far inland. 1 have 
see'll no spe'cirnens of F. jHtuviflora ne'arer to (Vanet \"ale than from Perth, which 
is distant 350 milosS. The sjiecjmens n'se'inble^ F, laxiflora in se>me resjx'cts, hut 
have* a very (litTe'iH'nt inflerese'erie'C. It is proluibk* that the'se* s])ecime!is, togethe*r 
with F. laxiflora and F /e r/o/Jn, r<'pre*.sent difT(*re*nt members of a grou}> which 
have as yet ned elive'rge'el muedi fre)m F. pauciflora, although e{uite isolated in 
elistrihution. 

17. F. L.\XI^7.oRA Sumnmrhayes, sp. n. 

Caules rame)si, ad 20e*m. iongi, curvato-pube'.seentes, elermim glabri, facile 
ele'ceatiVati, interneuliis ad 1-7 cm longis. Folia line*ari-e)hle)nga vel rarius 
linearia, rotundata u.sepie ae uta, 3-5*7 mm. lemga, 0-8-1 *3 mm. lata, sujira fere 
glabra ved scabrido-pilosula, valde punctata, subtus albieio-])ulM'rula ; costa 
subtus preuninens ut pagina sujierior similiter induta : petiolus 0-51 mm. 
longUB ; vagina extra fiulx'rula vel pul)escens. Flores in dichasiis laxis pluries 
fur(',atis rarnis elivaricatis. BracteoUe folds cemforme's, 1- 5-4*2 mm. kmga\ 
0*5-1 *3 mm. latae ; petiedus 0*3-1 mm. longus. Calyx subfusiformis, 7-12 mm. 
kmgus, 2-2*3 mm. eliarnetro, 5-costaius, extra jiubescens vel fere glaber, hitus 
glalmr, nitens ; lobi lancexdati vel ovati, aciiti vel acuminati, ce)neluplie*ati, 
1*2-3 mm. Iongi, basi 1-2 mm. lati, cuspide solida patente 0*2-1 mm. longa. 
Petah veriHimiliter obovato-spathulata, 12-14 mm. longa. Stamina 5-6; 
filamemia linearia, 6*5-14 mm. longa, 0*5-0* 8 mm. lata, sujxjrne angustata, 
versus apicem subulata ; theesD 1*3-1 *7 mm. longae. Ovarium trimerum, 
2-4 irun. longum ; stylus (in George D) 12 mm. longus ; parte communi 8 mm^ 
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longa, ramis tribus 4-4-8 mm. longis ; stigmata linearia vel lineari-filiformia, 
2-2-2-5mm. louga ; ovula 35-100 (11-^3 pro placenta), 0-4-0*5mm. longa. 
Capsula 2 -5-4 mm. longa; semina numerosa (23 in Oeorge C), ovoidea vel 
ellipsoidea, 0-8-1 -2 mm. longa, minute pubescentia vel scabrida. (PI. 16, c). 

Western Australia. Without definite locality, Sept. 1903, Fitzgerald ! 
(type). Murrin-Murrin, 1902, W. J. Oeorge C ! 1) ! (Herb. Berol.). 

The specimen last enumerated exhibits in various characters, such as the 
indumentum of the loaves, the calyx, and the stigmas an approach to F. fecunda 
Summerhayes, but agrees in habit, and especially in the inflorescence, with the 
other two specimens cited above. 

18. F. FEOUNDA Summerhayes, sp. n. 

Caules inferne nudi, superne ramosi, foliosi, ad 13 cm. longi ; rami juventute 
sparsiuscule pubescentes, dernum glabri, facile decorticati, internodiis brevibus 
ad 9 mm. longis. Folia linearia, acuta vel subacuta, 3-0 - 5 mm. longa, 0 - 8-1 mm. 
lata, marginibus valde revolutis ita ut sulcata videantur, supra dense scabrido- 
pilosula, glandulis valde pmictata, subtus dense pubescentia ; costa subtus 
prominens ut pagina superior similiter induta ; petiolus 0-7-1 -2 mm. longa, 
superne per 0*2-0 -3 mm. nudus ; vagina extra pubescens. Diclmsia brevia, 
subdensa, pluries furcata. Bracteoke foliis conformes, 3 5-5-3 mm. longse, 
0-7-1 mm. latse ; petiolus 1-1-7 mm. longus. Calyx subfusiformis, 7 -7-9 min. 
longus, 2-3 mm. diametro, 5-costatus, extra costis glabris vel sparse patentim 
pubescentibus, inter costas puberulus, intus glaber ; lobi ovati vel lanceolaio- 
ovati, 1-5-2 -3 mm. longi, basi 1*3-1 -7 mm. lati, oonduplicati, cuspidc solida 
brevi vel ad 0*5 mm. longa. PeUila 5, obovato-, anguste obovato- vel eurieato- 
spathulata, 13-16 mm. longa; limbus 2-7“-4-5mm latus ; unguis 1-1 -3 mm. 
latus. Stamim 6; filamenta linearia, 8-3-11 -8 mm. longa, versus basin 
0- 5-1 *0 mm. lata, sursum sensim attenuata, basiangustata ; thecae 1 - 2- 1 * 7 mm. 
longae. Ovarium 2-3 mm. longum, trimerum ; stylus 8-5-10 mm. longus, 
parte communi 5-6* 7 mm. longa, ramis tribus 3-3- 5 mm. longis; stigmata 
linearia vel filiformia, 1 -8-2*7 mm. longa (? 1*2: Oeorge B) ; ovula 60-70 
(20-24 pro placenta), 0-2-0 *3 mm. longa. (PI. 16, n). 

Western Australia. Comet Vale, Nov. 1915, Jutsm 46 ! (type) Murrin 
Murrin, 1902, W. J. Oeorge B ! (Herb. Berol.). 

19. F. MAGNiFiCA Summerhayes, sp. n, — F, pauclflora DC., var. paleacm 
Diels in Engl. Bot. Jahrb. xxxv, 390 (1904). 

Caules pauciramosi, ad 15 cm. longi, ut rami dense setuloso-pilosi, demum 
glabri, internodiis brevibus ad 1 cm. longis. Folia linearia vel oblongodinearia, 
subacuta vel rotundata, 3-8 mm. longa, 0*8-1 -5 mm. lata, marginibus valde 
revolutis, supra juventute dense patentim pilosa, demum glabra, glandulis 
punctata, subtus densissime pubescentia costa prominente indumento paginas 
superiori simili excepta;. petiolus 0*8-1 *2 mm. (rarius 0-6 mm. tantum) 
|ongus, apice per 0*2-0 -3 mm. nudus; vagina extra glabra vel pubescens. 
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Dichaaia pluries furcata, floribus confertis, ad apices ramulorum subcorymbose 
disposita. Bractece et bradeolce oblongo-Iineares, oblongo-ovatae vel ovat®, 
3-5 mm. long®, 1-2 *7 mm. lat®, rotundat®, supra pr®cipue prope margines 
dense setuloso-pilos®, subtus densissirac albido-pilos®, costa subtus prominente ; 
petiolus 1-3-2 *5 mm. longus. Calyx anguste truncato-ellipsoideus, 7-3-12-3 
mm. longus, medio 2 *3-3 -2 mm. diametro, valde S-costatus, extra costis 
longiuscule patentim setuloso-pilosis, inter costas breviter pubesccns, intus 
partibus iutercostalibus pubcscentibus exceptis glaber ; lobi lanceolati usque 
oblongo-ovati, acuti vel acuminato-subulati, 1 • 2-2 - 5 mm. longi, basi 1 - 2- 
1 - 8 mm. lati, ciLspide solida ad 1 mm. longa, conduplicati. Petala 5, flabellato- 
vel obovato-spathulata, 1 - 5-2 - 5 (rarissime 1-15) cm. longa ; limbus 7-1 1 - 5 mm. 
longus, 5-7 -5 mm. latus. Stamina 5-6; filamenta linearia, 8-20 mm. longa, 

0-7-1 mm. lata, superne subulata ; thee® 1-7-2 mm. longaB. Ovarium 
2 -5-4 *5 mm. longum, trirnerum ; stylus 8*2-15-5 mm. longus, parte communi 
6-14 mm. longa, rarnis tribus 1 -5-2-2 mm. longis ; stigmata clavata, 0-3 mm. 
longa ; ovula 20-63 (6-21 pro placenta), 0-3-0 -4 mm. longa. (PI. 17, A-H.) 

WE.STERN Australia. Mt. Narryer, Upper Murchison River, on white 
sandstone, 1902, Tyson 78 ! (type in Herb. I>?pt. Agric. W.A.) 1892 ?, Tyson 1 
(Diels 7838 in Herb. Berol.). 

Although the dates on these two specimens are different, it is probable that 
they both represent the same gathering. 


§ 6. CINEREO-PUBERUL.®. 

20, F. SUBTERRS Summerhayes, sp. n. — F. kevis .... form with linear 
leaves, Max Koch in Trans. Roy. Soc. S. Austral, xxii, 103 (1898). 

Caules erecti, ijifcTiie nudi, superne ramosi, ad 15 cm. alti, ut rami dense 
papillato-puberuli, pallide albido-fiilvi, internodijs ad 1-6 cm. longis. Folia 
petiolata, subteretia, linearia, obtusa, subtus sulcata, 2- 7-6-5 mm. longa, 

0- 8-1 -2 mm, lata, supra dense* breviter puberula, pallide albido-fulva, glandulis 
valde punctata, subtus dense albido-pubescentia ; petiolus 0-5-1 -2 mm. 
longus. Flores in dicha.siis s®pius 3- (rarius 5-) lioris. Bracteolce foHis similes, 
interdum p(*tiolo reduct®, ad 5- 5 mm. long®, 0*5- 4) -8 mm. lat®; petiolus 

1- 2 mm. longus. Calyx tubulosus, 7 -2-7 -4 mm. longus, 2-2-2 mm. diametro, 
extra dense breviter pubescens, intus glaber vel inter costas sparse pilosus ; 
lobi lanceolato-ovati vel oblongo-lanceolati, acuti, 1-5-2 -2 ram. longi, basi 
1 - 2-1 • 5 mm. lati, introrsum concavi. Petala 5, elliptico-obovato- vel orbicular!- 
obovato-spathulata, 10-12 mm. longa; limbus 4-5 mm. longus, 2-3-3 7 mm. 
latus. Stamina 6; filamenta linearia, 6-8-10-8 mm. longa, 0*4-0- 6 mm. 
lata, superne subulata, basi angustata ; thee® 1-5 mm. long®. Ovariiam 

2- 3*2 mm. longum, trirnerum; stylus 6-8 mm. longus, parte com’munl 
4*7-6-8 mm. longa, ramis tribus 1-1 *5 mm. longis ; stigmata linearia, 0 - 5-1 mm. 
longa; ovula 19-31 (6-11 pro placenta), 0*3~0*4 mm. longa. (PI. 16, m.) 

WHN. JOUHN. — BOTANY, VOL. XLVIIJ. 2 H 
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South Australia. Mt. Lvndhurst, Oct. 1898, M, Koch 41 ! (type). Without 
exact locality, 1900, W, Oill ! Leigh’s Creek District, 1923-24, Basedow 41 ! 
(Herb, Berol). 

From the nature of the label it seems likely that Basedow’s specimen in Herb. 
Berol. was really collected by Koch, and is th('refore part of the type-collection. 

21. F. FOLIOSA J. M. Black in Trans. Roy. Soc. S. Austral., xlii, 177, t. 17, 
figs. 7-^9 (1918) ; FI. S, Austral. 391, t. 36, figs. 7-9 (1926).— F. pauciflora DC., 
var. thymoides Benth. FI. Austral, i, 152 (1863). 

Fruticulus 7~19cm. altus ; caules multiramosi, erecti, dense briimiesconti- 
pubescentes, demum glabri, internodiis ad 1 cm. longis. Folia in fasciculis 
axillaribus, subsessilia, patentia vel noimulla reflexa, linearia vel lineari-oblonga, 
rotundata, 3*5-7 (2*2-4: Beckler) mm. longa, 0*8-1 *5 mm. lata, marginibus 
revolutis, utrinque minute pubescentia et glaiululis punctata, costa subtus 
prominente. Florets in dichasiis plurios furcatis a])icibus ramulorurn corymbose 
dispositis. Bracteolce foliis similes, sessiles, 2-3 mm. longse, 0*6-1 min. lata?. 
Calyx elongato-o voideus, 4 * 5-f) mm. longus, 1 * 8 -2 • 5 mm. ' diametro, extra 
dense pubescens, intus lobis pubescentibus exceptis glaber, nitcns ; lobi lauceo- 
lati, ovati, acuti vel apiculati, 1*2-2 mm. longi, basi 1mm. lati, conduplicati. 
Petala 5, late flabellato-spathulata, limbo in unguem sensirn attenuato, 
7 *7-9 *2 mm. longa, 3 *3-3 *8 (2-2*3: Beckler) mm. lata. Stamina 6-7 ; fila- 
menta linearia, 5-6*5 (ad 8*5 : Beckler) mm. longa, 0*4-D*6 mm. lata, 2*5 mm. 
supra basin quam alibi latiora, abhinc deorsum et versus apicein angustata ; 
thecae 1-1 *3 mm. longae. Ovarium 1*8-2 *8 mm. longum, trimerum ; stylus 
4 • 6-5 * 3 (6-6 • 8 : Beckler) mm. longus, parte commiini 2 • 8 -3 • 5 (5 * 6 : Beckler) mm . 
longa, ramis tribus 1*8-2 (0*8-1 *5: Beckler) mm. longis; stigmata clavata, 
0*3-4)*6mm. longa; ovula 35-38 (12-13 pro placenta) (in Beckler 18-20) 
fusiformia, 0*3-0 *4 mm. longa, micropyle inferiore. Vapsula non visa ; semina 
(in specimine coll. Beckler) ovato-fusiformia, 1 mm. longa, minute transverse 
rugulosa. 

South Australia. Hergott (Marree), Oct. 1917, J, M, Black ! (tyjie). Also, 
according to J. M. Black, at Farina and in Victoria at Sea-Lake. 

New South Wales. Mt. Goningbeer (Koonenberry), Dec. 1860, Beckler ! 

Beckler’s specimen has shorter leaves than the more luxuriant parts of the 
type, but agrees in all important characters. 

22. F. MUSCOSA J. M. Black in Trans. Roy. Soc. S. Austral, xlii, 177, t. 17, 
figs. 19-20 (1918) ; FI. S. Austral. 391, t. 36, figs. 19-20 (1926).— F. loevis 
F. Muell. Ann. Rep. Govern. Bot. Victoria, 1862-3, 11 (1863), partim, non L. 
F. paticiflora Ewart & Davies, FI. Northern Territ. 195 (1917), partim, non DC. 

Fruticulus humilis, compactus, pulvinatus ; caules prostrati, multiramosi, 
ad 12 cm. longi, dense minute cinerascenti- vel ferrugineo-pubescentes, inter- 
nodiis raro ad 6 mm. longis. Folia sessilia vel subsessilia, lineari-cylindiica, 
saepe versus apicem ^uam alibi latiora, patentia vel interdum reflexa, obtusa 
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vel rotundata, 1*5-3 -2 mm. longa, 0*7-1 *2 mm. diametro, margiiiibus 
revolutis, supra dense minute pubescentia, crusta alba tecta, subtus 
pubescentia, costa subtus prominente ; vagina sursum producta, folia 
ergo basi angustc alata. Flores solitarii, vel in dichasiis 3-floris. Bracteolce 
foliis conformes, 1*3-2 *2 mm. longae, 0*7-1 mm. latae. Calyx cupiformis, 
4 *5-5 *5 mm. longus, 1*7-2 *5 mm. diametro, extra minute puboscens, intus 
partibus intercostali})us puberulis exceptis glaber ; lobi oblongo-Ianceolati 
usque ovati, 1-1 *5 mm. longi, basi 1-1 *2 mm. lati, introrsum concavi vel 
eonduplicati. PeUilu 5, flabellato- vel obovato-spathulata, 5 *7-9 mm. longa; 
limbus 2* 7^* 8 mm. longus, 2-3 mm. latus. Stamina 6-8 ; filamenta linearia, 
3 *8-7 rnin. longa, infra medium 0*4-0 *6 mm. lata, utroque angustata ; thecas 
0*7 mm. longae. Otniriurn 2*2 mm. longum, Irigonurn ; stylus 4 *5-6 *2 mm. 
longus, [)arte eommimi 3-4*5 mm. longa, ramis tribiis I *5-2 mm. longis ; 
stigmata elavata, 0*2-0 *4 mm. Irmga ; ovula 7-11 (2-4 pro placenta), 
0*3-0* 4 mm. longa, funieulis longiuseulis siipeme refraetis. Capsula 2*3- 
2*5 mm. longa; semina 5-8, ovoidea vel anguste ellipsoidea, 1mm. longa, 
dense papillosa. 

South Australia. Dalliousie Springs, Aug. 1913, S. A. White (s 3 mtype) 
(not seen). Feb. 1911, G. F. Hill f (Herb. I^toI.). 

Central Australia. Fiiike River, b(*,tv*ecn Crown Ft. and Horseshoe 
Bend, Aug. 1913, S. A. White \ (syntype). Interior of Australia (probably 
Finke River) (?) 1859, Stuart 0 

Th(‘ date of the la))el of the last specimen (1859) is pro])ably incorrect. In 
F. Mu(‘ller's enumeration of the plants eolk‘oted by Stuart in 1860-2 he gives 
Fraukenia loans L, var. as occurring at Fining River. The sheet in Herb. Hook, 
at Kew contained niattuial of no few(T than four different species collected by 
Stuart, so one cannot lx* sure wlu^ther Mueller actually included F. muscosa 
in the above record. 


§ 7. lOTERMEDI.*. 

23. F. cupitlaris Summerhayes, sp. n. — F. serpyllifolia Osborn in Trans. 
Roy. Soc. S. Austral, xlvii, 397 (1923), in obs,, non Lindl. 

Caulis ramosus, 23 cm. longus, ut rami primum dense pubescens demum 
glabrescens, internodiis ad 2*8 cm. longis. Folia omnia desunt. hiflores- 
centice ad 15 cm. longie ; dichasia irregularia, saepe in monochasia falsa tran- 
sientia. Braxhee et hradeolce inter so similes, lanceolatae, oblongo-lanceolataa 
vel lanceolato-ovate, breviter petiolata?, acuta), 2"-4*3 mm. longa?, 0*7-1 *8 mm. 
latae, supra ])ra)sertim versus margines sparse patentim pilosae, subtus den- 
sissime pilosulae, costa subtais prorainula vel prominente glabra ; petiolus 
bractearum longe ciliatus ; vagina communis bractearum et bracteolarum 
cupularis, basin calycis per 0*5-1 mm. amplectens. Calyx 5 mm. longus, 
1*4 mm. diametro, extra sparse vel densiuscule patentim pilosus ; lobi acumi- 
iiati, 0*6-1 mm. longi, basi 0*6-0 -.8 mm, lati. Petala 5, obovato-spathulata, 

2 E 2 
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6*8-6 mm. longa ; limbus 2*6 mm. longus, 1*6-2 mm. latus. Stamina 6; 
filamenta 3*6 mm. longa, 0* 3-0* 5 mm. lata; thecae non visae. Ovarium non 
visum; stylus 3*7-4 mm. longus, parte communi 2*5 mm. longa; ramis 
tribus 1*3-1 *5 mm. longis, stigmata lineari-clavata, 0*3-0 *5 mm. longa. 
Capstda 3 mm. longa ; semen 1, ovoideum, utroque obtusum vel subacutum, 
1 mm. longum, minutissime rugosum, reticulatum ; ovula abortiva 29-30 
(9-10 pro placenta). 

South Australia. Koonamore, gypsum salt-lake, Aug. 1923, Osbom ! 
(type). 

24. F. PSBUDO-FLABELLATA Summerhayes, sp. n. 

Caulis satis ramosus, 12 cm. longus, pilis patentibus leviter retrorsis densi- 
usoule indutus, intemodiis ad 1*2 cm. longis. Folia ovata, elliptico-ovata 
vel oblongo-elliptica, subacuta usque rotundata, 2 • 5-3 * 5 mm. longa, 1 • 5- 
2*2 mm. lata, supra densiuscule pubescentia, demum interdum glabrescentia, 
subtus minute puberula, costa subtus prominula ; petiolus 0*5-0 *7 mm. 
longus, ciliatus. Flores in dichasiis multoties furcatis ramulis inaequalibus. 
Braceteolce foliis conformes, 2 *5-3 *7 mm. longae, 1*7-2 mm. latae. Calyx 
5 *2-5 *5 mm. longus, 1-1 *2 mm. diametro, extra costis sparsiuscule setuloso- 
pilosis, inter costas glaber vel papillato-puberulus ; lobi acuti, 1-1 *4 mm. 
longi, basi 0*7-0 *8 mm. lati, conduplicati. Petala 5, flabellato-spathulata, 
6*3-7 mm. longa; limbus 2 *3-2 *6 mm. longus, 2-2*7 mm. latus, superne 
truncatus. Stamina 6 ; filamenta 4*5-6 mm. longa, 0*2-0 *3 mm. lata ; thecse 
0*8-1 mm. longae. Ovarium 2*5 mm. longum, trimerum ; stylus 4*8 mm. 
longus, parte communi 4 mm. longa, ramis tribus 0*8-0* 9 mm. longis ; stigmata 
clavata, 0*3 mm. longa ; ovula 12-23 (4r-S pro placenta), 0*3-0 *5 mm. longa. 
Capsvla 3 mm. longa ; semina immatura 5, 0*8 mm. longa. 

South Australia. Lake Harry, near Hergott (Marree), 1905, W. OiU\ 
(type). 

A remarkable plant resembling in outward aspect F. fiabeUata Sprague, but 
easily distinguished by the numerous ovules as well as by other minor 
characters. 

25. F. ADFBBSSA Summerhayes, sp. n. 

Caules divaricate ramosi, ad 23 cm. longi, longiuscule patentim pubescentes, 
intemodiis ad 2-5 cm. longis. Fdia oblongo-linearia vel oblanceolata, acuta 
vel obtusa, 3-6 mm. longa, 1-2 mm. lata, folia juvenilia ± dense adpresse 
pilosa, demum sujffa fere glabra, pilis perpaucis adpresais instructa, subtus 
dense adpresse pubescentia; petiolus 1-1 -3 mm. longus, longe ciliatus. 
Dichasia laxa, septies usque novies furcata, ramulis divaiicatis. Brackdcs 
foliis conformes, 2-7-4-7 mm. long®, 0-8-1-3 mm. lat® ; petiolus 0-7-1-3 mm. 
longus. Calyx 6 '3-6 -5 mm. longus, 1*2 mm. diametro, extra costis pr®ter 
lineam mediam glabram prsecipue versus basin adpresse pilosis, inter costas 
superne puberulus ; lobi imuminati, l~l*3mm. lon^, 0*d-(l-3u}m, lati,. 
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conduplicati. Petala 5, flabellato-spathulata, 8 *5-9 *3 mm. longa ; limbus 
3 '8-4 *2 mm. longus, 2*8 mm. latus. Stamina 6; filamenta 5 *5-7 *3 mm. 
longa, 0-2~0-4mm. lata; thecae 1mm. longae. Ovarium 2*3 mm. longum, 
0*6-0 *7 mm. diametro, trimerum ; stylus 5-5 *5 mm. longus, parte communi 
3-3*7 mm. longa, ramis tribus 1*8 mm. longis ; stigmata linearia, 0*7 mm. 
longa ; ovula 13-20 (4-7 pro placenta), 0* 3-0*4 mm. longa. 

Queensland. S.W. Queensland, Nov. 1899, Koch ! (type in Herb. Berol.). 

Closely resembling in general habit F. serpyllifolia Lindl. and occurring 
within the range of that species. A close investigation, however, reveals many 
differences apart from the ovular distinction. 


§ 8. PUBESCENTES. 

26. F. DENSA Summerhayes, sp. n. — F, serpyllifolia Lindl., var. ereinophila 
J. M. Black in Trans. Roy. Soc. S. Austral, xlii, 179 (1918), partim. F. serpyU 
lifolia J. M. Black, FI. S. Austral. 393 (1926), partim, non Lindl. 

Caules procuml)ent(iS, multiramosi, ad 15cm. longi, foliosi, internodiis 
brevibus ad 1 cm. longis. Folia linearia, lanceolata vel anguste oblonga, acuta 
vel obtusa, basi seept* august ata, 1*5-4 *8 mm. longa, 0*5-1 *3 mm. lata, mar- 
ginibus satis revolutis, utrinque dense minute pubescentia, supra glandulis 
punctata; jKjtiolus 0*3-1 mm. longus. Dichasia brevia, densa, interdum 
irregularis ramulis foliosis. Bracteolce l*7-4*2mm. longae, 0*5-1 mm. latae, 
0*3-1 ram. petiolatae. Calyx dimidio sujxjriore sursum sensim dilatatus, 
3 *8-5* 7 mm. longus, 1-1 *5 mm. diametro, extra valde 5-costatus, praeter 
costas supernc glabras dense breviterque pubescens ; lobi triangulari-ovati 
vel triangulari-lanceolati, aeuti, cuspidati, 0*5-1 *5 mm. longi, basi 0*6-1 mm. 
lati, cuspide solida ad 0*2 mm. longa, introrsum concavi. Petala 5, cuneato- 
ad transverse elliptico-spathulata, 5 *8-8 *8 mm. longa; limbus 2 *5-4 *3 mm. 
longus, 2-3*5 mm. latus. Stamina 5-6 ; filamenta filiformi-linearia vel linearia, 
4*2-6 (in typo 5 *5-7 *3) mm. longa, 0* 1-0*5 mm. lata, basi et apice angustata ; 
thecae 0*6-1 mm. longae. Ovarium 1*5-2 *5 mm. longum, 2-3-merum ; stylus 
4-5*3 mm. longus, parte communi 3-3*8 mm. longa, ramis duobus vel tribus 
0 • 7-1 • 8 mm. longis ; stigmata clavata vel linearia, 0 * 2-0 * 7 mm. longa ; 
ovula 2-6 (1-2 pro placenta), 0*3-0 *7 ram. longa, funiculis superne refractis 
basi per 0 * 3-0 * 5 mm. ad valvas adnatis. Capsula 2 • 5-2 • 8 mm. longa ; semina 
1-3, ovoidea vel anguste ellipsoidea, 1*2-1 *5 mm. longa, dense minute 
pubescentia. 

South Australia. Nullarbor pastoral country, west of Fowler’s Bay, 
Jan. 1926, comm. T. 0. B. Osborn ! (type). Fowler’s Bay, Oct. 1907, Mrs, 
T, Brovm\ Yalata, Fowler’s Bay, Tofe! (Herb. Adelaide). Head of Great 
Australian Bight, Sept. 1879, Richards ! (Herb. Adelaide). 

Westjbsrn Australu. Israelite Bay, March 1902, J. P, Brooke\ (Herb. 
Dept. Agrio. W.A.). 
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27. F. SCABBA LindK in Mitchell, Joum. Trop. Austral. 305 (1848). — F. 
patwiflora Benth. FI. Austral, i, 151 (1863), partim ; Bailey, Queensl. FI. 53 
(1899), partim ; non DC. 

Caules adscendentes vel erecti, ad 12 cm. longi, multiramosi, internodiis 
brevibus. Folia linearia vel lineari-oblonga, rotundata vel obtusa, 2 • 8-4*5 mm. 
longa, 0*5-1 *3 mm. lata, marginibus valde revolutis, supra dense scabrido- 
pilosula, subtus dense papillato-pilosula ; petiolus 0*3-0 *6 mm. longus. Brae- 
ieolce 2 mm. longse, 0*3 mm. lata) ; petiolus 1-1 *2 mm. longus. Calyx 3*3- 
4*8 mm. longus, 1-1*5 mm. diametro, 5-costatu8, extra dense breviter setuloso- 
pubescens ; lobi ovati, acuti vel fere acuminati, 0*8-1 mm. longi, basi 0*6- 
0*8 mm. lati, acumine solido 0*2-0 *3 mm. longo, introrsum concavi vel con- 
duplicati. Petala 5, obovato-spathulata, 5 *2-6 *8 mm. longa, limbus 2*3- 
3*2 mm. longus, 1*5-2 *2 mm. latus. Stamhm 6; filamenta linearia, 3*8- 
5*2 mm. longa, 0*3 mm. lata, basi angustata, apice subulata ; thecae 0*7-1 mm. 
longae. Ovarium 1*8-2 *3 mm. longum ; stylus 4 mm. longus, parte commimi 
2*5 mm. longa, ramis tribus 1*5 mm. longis ; stigmata capitata, 0*1 mm. 
diametro ; ovula 3, 0*7-1 *5 mm. longa. 

Queensland. Nive River, Sept. 1846, Mikhell 617 ! (type in Herb. Cantab.). 

I have also seen a specimen in Herb. Berol., collected by Max Koch at Clermont 
(Queensland) in October 1899. This agi'ces with F, scabra in general facies, 
and can probably be referred to that species. However, the indumentum 
differs from that of F. scabra , while the leaves and flowers are rather larger. 
These differences are as follows: — ^Leavcs 4-6 mm. long, 0*5-0* 7 mm. wide, 
calyx 4*5-7 mm. long, petals 7*4-8 mm. long, filaments 5* 6-6*7 mm. long, 
thecas 1*2 mm. long. The capsule in this sjxjcimen was 3*2 mm. long ; seed 
I, 2*6 mm, long, 0*6 mm. wide, smooth. The differences see)m rather too 
great to admit of naming this specimen with certainty as F, scabra, but are 
insufficient to justify the creation of a new species. More material from this 
part of Queensland is desirable. 

28. F. angustipetala Summerhayes, sp. n. — F, pauciflora Benth. FI. 
Austral, i, 151 (1863), partim, non DC. 

Caules procumbentes vel adscendentes, rarius erecti, ad 19 cm. longi ; rami 
adscendentes, ad 7 cm. longi, floriferi, internodiis ad 3 cm. longis. Fdia 
lanceolata vel oblonga ad ovata vel elliptica, obtusa vel rotundata, interdum 
emarginata, basi rotundata, 1*7-5 *5 mm. longa, 0*7-3 *3 mm. lata, junioria 
marginibus modice revolutis demum leviter revolutis vel fere planis, supra ± 
dense pubescentia, subtus dense albido-pilosula ; petiolus 0*5-1 *2 mm. longus. 
Dichasia brevia, ad apices ramulorum. Bracteoke 1-4*6 mm. longae, 0*5- 
2*3 mm. latae, 0*3-0* 7 mm. petiolatae. Calyx 5-6*3 (ad 7*3: Reader) mm. 
longus, 1-1 • 6 (ad 1 * 8 : Reader) mm. diametro, extra 4-6-costatus, costis dense 
pubescentibus, inter costas papillato-pilosulus ; lobi lanceolati vel ovati, 
0*7-l*3 (ad 1*7: Reader) mm. longi, basi 0*6-0*8 (ad 1*2: Reader) mm. 
lati, acutif cuspidati, cuspide solida ad 0*3 mm. longa, introrsum concavi. 
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Peiala 5-6, obovato- vcl angiiste flabellato-spathulata, 6 •7-10 *3 ram. longa ; 
limbus 2 *3-5 mm. longus, 1*5-3 ram. latus. Stamina 6, rarius 7; filamenta 
linoaria vel filiformia, 4* 3-8* 5 mm. longa, 0* 1-0*3, rarissirae ad 0*6 ram, 
lata, superne subulata ; thecoB 0*8-1 *2 mm. longae. Ovarium 1*8-3 mm. 
longum ; stylus 4-7*3 mm. longus, paiTe cornmuni 2 *3-4 *2 mm. longa, rarais 
U’ibus 1-3*2 mm. longis ; stigmata liucaria vel lineari-tiliformia, 0*3-1 (rarius 
ad 1*2 : Rcxtckr) mm. longa ; ovula 3, rarius 4-5, 0*5-1 mm. longa. 

New SoiTU Wales. Bilbarku, Darling River, Oct. I860, BerJclerl (type). 
Krrnn Doroodoo to Vangarna, 1860, Btckler 1 Darling River, F. Mueller ! 

\deTOKiA. Mallee Country, Nov. 1896, F. M. Reader \ Northern Mallee, 
0(*t. J898, C, Walter \ Murray ville, Get. 1928, 11. B. Williamson \ 

29. F. ekemoiuiila Sumnurhayes, s]). n. — F. serpyUi folia var. eremophila 
J. M. Black in Trans. Roy. Soc. S. Austral, xlii, 179 (1918), partim. F, 
serpyllifolia J. M. Black, FI. S. Austral. 393 (1926), partim, non Lindl. 

('auli's erect 1 , sii})erne ramosi, ad 22 cm. loiigi, internodiis ad 2 cm. longis. 
Folia linearia ii.s({ue oblongo-c'liipticii, subteretia, rotundata vcl acuta, 2*7- 
7*8 mm. longa, 0*7-3 mm. lata, marginibus irevolutis, supra sparsissime 
scabrid()-])ilosula vel glabra, interdum punctata, sublus dense al I )ido -pubes- 
cent ia ; ]Kdi()lus 0*5-1 *5 mm. iongus. Dichasia brevia. Bracteohe 1 *2-5 ram. 
longa', 0*7 2 nim. latic, 0*5 I *5 mm. petiolatae. Oah/x 4*5-5*5inm. longus, 
1-1*5 mm. diametro, ('xlra 4-5-eostatus, costis glabris vel pubescent ibus, 
int('r costas puberulus ; lobi lanceolati vel triaugulari-lanceolati, acuti, 0*7- 
1*2 mm. longi, basi 0*5-1 mm. lati, cf»nduplicdti, euspide solida 0*2-0*3rara. 
longa. Peiala 4-5, angiiste obovato- vel tlabellato-spathulata, 6 *7-8*5111111. 
longa ; limbus 3*2 -4 * 5 mm. longus, 1 * 5-2*8 mm. latus. Stamina 6 vel rarissirae 
8; filamenta anguste linearia, 4 *5-7 *5 mm. longa, 0* 1-0*4 mm. lata; thecae 
0*6-1 mm. longa'. Ovarium 1*7-2 mm. longura ; stylus 4*2-5*5mra. longus, 
parte comimmi 2*7-3 mm. longa, ramis tribus 1*5-2 *5 mm. longis; stigmata 
linearia vel liiK'ari-filiforraia, 1-1*5 mill, longa ; ovula 3, 0*8-1 *3 ram. longa. 

South Australia. Fowler's Bay, Oct. 1907, Mrs. T. Brown \ (type). 
Euria, Nov. 1879, Richards ! (Herb. Adelaide). Ooldea, Sept. 1879, Tietkens ! 
(Herb. Adelaide). 

30. F. CONNATA Sprague in Kew Bull. 1925, 426. — F. serpijllifolia J. M. 
Black in Trans. Roy. Soc. S. Austral, xlii, 178, t. 17, figs. 9-10 (1918), 
partim; Ising in Trans. Roy. Soc. S. Austral, xlvi, 601 (1922), partim ; J. M. 
Black, FI. S. Austral. 393 (1926), partim ; non Lindl. 

Fruticulus ad 15 cm. a It us, caulibus procurabentibus usque erectis gracilibus 
ad 30 cm. longis ramos florentes nuraerosos breves laterales ad 6 cm. longos 
gerentibus, internodiis longiusculis ad 3 cm. longis. Folia linearia, lanceolata 
vel anguste oblonga, rarissirae oblougo-elliptica, ssepius obtusa vel rotundata, 
interdum subacuta, 2-8*5 ram, longa, 0*7-2 ram. lata, rarissirae (Tate 16) 
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ad 2-6 mm. lata, marginibus ssepius valde revolutis ssepissime saltern dimidiiim 
paginae inferioris laminsD occultantibus, supra breviter dense pubescentia, 
subtus dense minute albido-pilosula costa pul) 0 scente excepta ; petiolus 
0'4~l*5mm. longus. Dichasia ssepius laxiuscula. Bracteolce foliis similes, 
superiores ovatse vel ovato-oblongae, 1-4 *3 mm. long®, 0*7-1 • 3 (-1 • 7 : Menzel) 
mm. latae ; petiolus 0*4-1 *3 mm. longus. Calyx 6 *7-8 *6 (8*7-10: Osbom, 
Dilkera ; 6 *8-6* 3: Tate 16) mm. longa, 1*2-2 mm. diametro, 5-co8tatus, 
extra costis dense breviter pubescentibus, inter costas puberulus ; lobi oblongo- 
lanceolati usque oblongo-ovati, acuti, cuspidati, 1-2 (0*5-1 : Warrego River ; 
0*7-1 *2: Tate 16) mm. longi, basi 0*6-1 mm. lati, cuspide solida nulla vel ad 
0*5 mm. longa, introrsum concavi vel conduplicati. Petala 5, flabellato- vel 
rarius obovato-spathulata, 9*5-13*5 mm. longa; limbus 3*7-7 mm. longus, 
2-6 mm. latus, rotundato-truncatus. Stamina 6; filamenta linearia, 6*2- 
10*8 mm. longa, 0*2-0*5mm. lata, supeme subulata ; thecae 1-1*4 (0*8-1: 
Ising 1716, Menzel^ Andrews) mm. longae. Ovarinm 1*5-3 mm. longum ; 
stylus 6-9*5 mm. longus, parte communi 3*4-7 mm. longa, ramis tribus 
2-3*3 mm. longis ; stigmata linearia vel filiformia, 0*7-1 *5 mm. longa ; ovula 
3, 0*6-1 (rarius 0*3-0* 5) mm. longa. Capsula (unica visa) 4*2 mm. longa; 
aemina 3, fusiformia, 2-2*4 mm. longa, laevia, subtiliter reticulata. (PI. 16, fl^ ) 

South Australia. Leigh’s Creek, Oct. 1917, J. M. Black 2 ! (tyi)e). Tar- 
coola. Sept. 1920, Ising 1716 ! Koonamore, Black Hill, by washes at roadside 
Kochia planifolia plain (not saline), Dec. 1924, Osborn ! Dilkera, near Morgan 
Murray River basin, on flooded flat, 1923, Osbom ! Without exact locality, 
Apr. 1884, Tate 16 ! (Herb. Adelaide). 

Central Australia. Alice Springs, 0. E, Menzel ! 

New South Wales. Broken Hill, Sept. 19J8, E. C. Andrews !, May 1920, 
A. Morris ! Pine Creek, Broken Hill, Aug. 1921, A. Morris ! 37 miles from 
Wanaaring (Ularara Cty.), Oct. 1912, Boorman ! Warrego River, no collector 
(possibly E, Belche) ! Without exact locality, Sturt ! (Herb. Mus. Brit.). 

Menzel’s specimen from Alice Springs shows an approach to F, serpyllifolia 
Lindl. in its rather longer indumentum and slightly less tightly rolled leaves, 
but in all other respects agrees with the typical form. 

31. F. LATIOB Sprague & Summerhayes, sp. n. — F. irUerioris var. conspicua 
Ostenf. in Dansk Bot. Arkiv, ii, 54 (1918). 

Caules procumbentes vel adscendentes, multiramosi, ad 25 cm. longi, inter- 
nodiis ad 3* 3 cm. longis. Folia superiora oblongo-linearia vel lanceolata, 
inferiora ovato-elliptica vel elliptico-oblonga, rotundata vel obtusa, 3-10 mm. 
longa, 0*8-3 *7 mm. lata, juventute marginibus modice revolutis, demum 
leviter revolutis vel planis, supra dense pubescentia, demum glabrescentia 
vel rarius glabra, subtus breviter pubescentia ; petiolus 0*5-1 (rarius ad 1*7) 
mm. longus. Dichasia interdum in monochasia falsa transientia, ssepius ramulis 
brevibus lateralibus. Bracteolce 2-4*6 mm. longae, 0*8-1 *8 mm. latae ; petiolus 
0*3-0 7 (ad 1 : Betche) mm. longus. Calyx 6*6-8*7mm. longus, l-l*6iiim. 
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diametro, oxtra 5-costatus, costis breviter dense patentim sctulosis, inter costas 
minute papillatus vel pilosulus ; lobi oblongo-lanceolati, acuminati, condupli- 
cati, 0*8*-l-5mm. loiigi, basi 0*5-1 mm. lati, acuminc solido 0*3-0 *8 mm. 
longo. Petala 5, flabellato- vel obovato-spathulata, 8 *3-12*7 mm, longa ; 
limbus 3 *7-5 *2 (-5*7 : Irvine) mm. loiigus, 2 *7-4*2 (2 tantum : Irvine) mm. 
latus. Stamina 6; filamenta lincaria, 6-11*3 mm. longa, 0* 1-0*5 mm. lata, 
basi breviter angustata, superne subulata ; thecae 1-1*6 (0*8-1 *1 : Irvine) 
mm. longae. Ovarium 1*5-3 *7 mm; loiigum ; stylus 6-10 mm. longus, parte 
communi 3-5*8 mm, longa, ramis duobus (Betche) vel tribus 2 *5-4 *2 mm. 
longis ; stigmata linearia vel filiformia, 0*6-2 mm. longa ; ovula 3, 0*4-0 *8 mm. 
longa. CapsuUi ignota ; semen I, quadrato-cylindricum, 1*5-1 *7 mm. longum, 
stramincum, laeve. 

New South Wales. Between Zara and Wangonilla, March 1917, E. Officer ! 
(type). Paroo River, Tooralc-CJoonerz, Oct. 1912, Boorman ! Barrier Range, 
Mrs. Irvine ! (Herb. Miis. Brit., Herb. Berol.) “ Coolgardie Goldfields, Oct. 
1908, J. Wood ” ! (Herb. CopenJiagen.), Warrego River, Oct. 1882, E. Betche 1 
(Herb. Berol.). 

The type-speeimen of F. interioris var. conspicua Ostenfekf is lalxjlled as 
coming from “ (\)oIgardi(^ Goldfields, W.A.,’’ but agrees completely with F, 
latior. § Pubeseentes is, as far as is knovii, confined to eastern Australia, and 
has only been discovered in Western Australia at Israelite Bay. Hr. Ostenfeld 
writes that soim* of the ])lant8 received from the National Herbarium of New 
South Wales in the same batch as the specimen in question had Ix'cn incorrectly 
labelled, and that possibly this applied to the t}q)e of F. interioris var. con- 
spicua. From the evidence; it seems almost certain that this is so, and that the 
specimen was collected in eastern Australia, probably in New South Wales. 

32. F. PLANIFOIJA Sprague & SummerhajTS, sp. n. — F. loevis, form with ovate 
leaves. Max Koch in Trans. Roy. Soc. S, Austral, xxii, 103 (1898), non L. 
F. serpyllifolia J. M. Black in Trans. Roy. Soc. S. Austral, xlii, 178 (1918), 
partim ; FI. S. Austral. 393 (1926), partim ; non Lindl. 

Caules e caudice lignoso erecti vel adscendentes, ramosi, ad 21 cm. longi, 
internodiis ad 3 cm. longis. Folia longe petiolata, ovato-lanceolata, ovata, 
obovata, oblonga vel elliptica, acuta ad rotundata, interdum retusa, basi 
cuneata vel rotundata, 3 *5-^10 *5 (2-4*5 : Murray) mm. longa, 2-6*8 (1-2*4 : 
Murray) mm. lata, marginibus tantum leviter revolutis, supra dense breviter 
pubescentia, subtus dense albido-puberula, glandulis punctata, costa pubes- 
cente ; petiolus 1-2*5 (0*6-1; Murray) mm. longus. Dicfuisia interdum 
Bubcapitata, sed ssepius inferne laxa. Bracteolce foliis similes sed pro rata 
angustiores, acutae, 2 *6-5 *6 mm. long®, 1*3-2 *8 mm. latae ; petiolus 0*8- 
1*2 mm. longus. Calyx 6*2-7 (8*3-8*8: Basedow 10; 5*2: Murray) mm. 
longus, 1*4-1 *8 mm. diametro, extra 5-co8tatus, costis dense pubescentibus, 
inter costas superne puberulus, inferne pubescens ; lobi lanceolati vel oblongo- 
lanceolati, acuti, 0*8-2 mm. longi, basi 0*7-1 *2 mm, lati, cuspide solida 0*2- 
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0*5 mm. longa pubescente, oonduplicati. Petala 5, obovato- vel flabellato- 
spathiilata, 7 ‘3-9 *5 (11-5-12-5: Basedow 10) mm. longa; limbus 3-5- 
5*3 mm. longus, 2-3-7 mm. latus, subtruncato-rotundatus. Stamina 5-6; 
filamenta linearia, 5-9 mm. longa, 0*2-0 *5 mm. lata, superne subulata ; thecas 
1-1 • 3 (0 • 7-0 • 8 : Murray) mm. longse. Ovarium 1 • 5-2 • 5 mm. longum ; stylus 
4 *5-5 *7, rarissime ad 9-3 mm. longus, parte communi 3-7 mm. longa, ramis 
tribus 1*2-2 -3 mm. loiigis ; stigmata anguste lineari-cylindrica, 1-1 *5 mm. 
longa ; ovula 3, 0*8-1 *5 mm. longa. Capsula non visa. (PI. 18.) 

South Australia. Mt. Lyndhurst, Oct. 1898, Koch 40 ! (ty])(^) May 
1898, Koch ! Lake Eyre, Sept. 1903, Baldwin Spencer ! Central Oistrict 
(Tate), 1903, Basedow 10 ! 22 ! (Herb. Berol.). Tableland north of Callana, 
L. Eyre Basin, Apr. 1885, M, Murray ! (Herb. Adelaide). 

This last-cited specimen is a small-leaved form, but agrees with the type in 
floral characters. 

33. F. FLABELLATA Sprague in Kew Bull. 1925, 427. — F. serpyllifolia J. M. 
Black in Trans. Roy. Soc. S. Austral, xlii, 178 (1918), partim ; FI. S. Austral. 
393 (1926), partim ; non Lindl. 

Fruticulus, 15-20 cm. altus ; caules prociuubcntes usque creeli, ramosi, 
internodiis ad 2 cm. longis. Folia lanceolata, oblonga, ovata vel oblongo- 
elliptica, subacuta vel obtusa, basi rotimdata, 2-6 mm. longa, 1 *2-2*8 mm. 
lata, marginibus leviter revolutis, supra dense brevilcT pilosa, subtus minute 
pilosula ; pctiolus 0*3-0 *8 mm. longus, DicJiasia foliosa. Bracleolm 2-li mm. 
longaB, 0*8-1 *5 mm. latae, 0*4-0* 8 mm. petiolatflo. Calyx 4*3-6 mm. longus, 
1-1 *5 mm. diametro, S-costatus, extra et)stis breviter hispidulis, inter costas 
puberulus ; lobi oblongo-ovati veloblongo-Iajiceolati,acuti, cuspidati, 1-1 *5 mm. 
longi, basi 0*7-1 *2 mm. lati, cuspide solida brevi vel nulla, ijdrorsum concavi. 
Petala 5, flabellato- vel obovato-spathulata, 6-7 • 8 mm. longa, 1 • 5-4 mm. 
lata. Stamina 6; filamenta linearia, 4*3-7 mm. longa, supra medium 0*3- 
0*5 mm. lata, utroque angustata ; thecae 0*8-1 *2 mm. longae. Ovarium 
1 * 8-2 • 3 mm. longum, stylus 4*5-6 mm. longus, parte communi 3-4 mm. 
longa, ramis tribus 1 * 3-2 mm. longis ; stigmata clavata vel capitata, 0 * 2- 
0 * 5 mm. longa ; ovula 3, 1-1 * 5 mm. longa. Capsula 2 * 8 mm. longa ; semen 1 , 
ovoideo-pyriforme, 2 mm. longum, rugulosum. 

South Australia. Frome River, near Hergott (Marree), Nov. 1917, J. M, 
Black ! (type). 

Queensland. Roxborough Downs, western Queensland, Doc. 1895, F. M. 
Bailey ! Diamantina River, July 1918, S. W. Jackson ! 

34. F. SERPYLLIFOLIA Lindl. in Mitchell, Journ. Trop. Austral. 305 (1848) ; 
J. M. Black in Trans. Roy. Soc. S. Austral, xlii, 178, t. 16, figs. 7, 8, 11 
(1918), partim ; Sprague in Kew BuU. 1925, 426, deso, ampl. ; J. M. Black, 
FI. S. Austral. 392 (1926), partim. — F. pauciflora var. serpyllifolia Benth. 
FI. Austral, i, 152 (1863), partim ; Bailey, Queensl. FI. 83 (1899), partim. 
F. Icevis F. Muell. & Tate in Trans. Roy. Soc. 8. Austral, xvi, 343 (1896), partim, 
non L. F. pauciflora var. thymoides Bailey in Queensl. Agrio. Joum. xxv. 288 
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(1910), non Benth. F, pauciflora Ewart, Kerr & Derrick in Proc. Roy. Soc. 
Viet, xxxviii, 83 (1926), partim, non DC. 

Caules erecti vel adscendentes, saepius ad 18 cm, rarius ad 33 cm. longi ; 
rami numerosi, iniernodiis longis ad 3*5 cm. longis. Folia oval a, oblonga vel 
ciliptica, rare lanccolata, roturidata vel subacuta, 2 *5-9 mm. longa, 1-4*7 
(rariiis 0*6 tantum') mm. lata, marghnbus Lsfcpius Icvi t(*r revoliitis, supra 
dense praesertim versus rnargines longiusculc pilosa, sul)tus costa excepta flense 
brevitcr pubescontia ; petiolus 0 • 5-1 • 3 (rare 0 • 3 tantum) mm . longus. Dichasia 
plurics furcata, foliosa. Bracteolm foliis similes sed saepf^ angustiorcs, plerumque 
magis j)iloKac, 2-6 mm. longae, 0-8-1 *8 (rarius 0*5 usque 3) mm. lata* ; petiolus 
0*7-1 *5 (rarius 0-5) mm. longus. Calyx 5 *5-7 *5 (8* 7-9* 2: Collier) mm. 
longus, I *3-1 *8 mm. diametro, 5-costatus, extra costis longiusculc sctuloso- 
pilosis vel hispidis, inttir costas puberulus ; lobi lanceolati vel (»blongo-lanceolati, 
acuti, cus})idati, 1*3 2*2 (raro 1 mrn. tantum) mm. longi, hasi 0*5-1 *3 mm. 
lati, cus])i(le solida 0* 2-0* 5 mm. longa, conduplieati. Pciula 5, obovato- vel 
tial)ellato-spathuiata, 7 10*8 (11*7-13: (\)llier) ituu. louga ; limbus 3*3- 
5*5 mm. longus, 2*2-4 (1 *5- I *7 : Ewart ; 4-5*5 : Farley) mm. latus. SUtmirui 
6-7 ; filamcnta liiw'aria vel raro bliformia, 4* 5- 8*7 (8*5-10*5: Collier) mm. 
longa, nif'dio 0* 1-0*5 (0*5-0 *7 : Bancroft) mm. lata, utr()({ue angustata, apice 
subulata ; t h(?ca‘ ii * 8-1 • 5 mm. longse. Ovari nm 1 • 7 - 3 * 8 mm . longum ; stylus 
5 *8-8 *7 mm. longus, ])arte communi 3*3-7 mm. longa, ramis tribus 1*5-3 2 mm. 
longis; stigmata caj)itata, clavala vel brevitcr linearia, 0*2-0* 5 (rarius ad 
0*7) mm. longa; ovula 3, 0*7-1 *5 mm. longa. CapsaUt 3*3 mm. longa; 
semen 1, ovoideo-p^\riforme vel (‘longato-ovoideiim, 2 *3-2 *7 mm. longum, 
laive vel rugulosum, retioulatum. (Pi. 16, a.) 

Queensland. Nive Riv(‘r, Sept. 1846, Mitchell 62(> ! (tyi)e iu Herb. Cantab.). 
Monkira IStn., West Queensland, Aug. 1891, J, L. lkhney\ Lojigreach, Aug. 
1918, Miss Bancroft I Geoigina River, western Queensland, Sept. 1910, E. W, 
Bick\ South-western Queensland, June 1910, J, Little \ North-western 
Queensland, H, Farley ! Interior of Queensland, no collector ! 

South Australia. Cootanooriima, July 1891, Helms ! Neales Creek, 
Odnadatta, May 1924, Etvari 1 

New South Wales. Milparinka, Oct. 1910, C, H, Collier ! 

Specimen without locality or other information, comm. Nat. Herb. N.S.W. ! 

Exceptional measurements. The specimen from Milparinka shows in the 
shape of the leaves and the size of the flowers an approach to F. connata 
Sprague, but agrees with F, serpyllifolia in the long indumentum and capitate 
stigmas among other characters. 

§ 9. UNCINATiE. 

35. F. ANNUA Summerhayes, sp. n. 

Herba annua ; caules erecti, rarius adscendentes, csespitosi, 3-9 cm. longi, 
infloresoentiis terminati, intemodiis ad 1*8 cm. longis. Folia oblongo-elliptica, 
obovata vel lineari-oblonga, rotimdata vel retusa, basi cimeata, 3-5 mm. 



380 


V. S. SUMMBRHAYBS : A REVISION OF THE 


longa, 1-2*7 mm. lata, utrinque glabra vel folia inferiora in pagina superiore 
costa prsBcipiie versus basin linea pilorum instructa ; jHitiolus 1-3 mm. longus, 
superne ad 1*2 mm. nudus ; vagina extra glabra. Dickasia pluries furcata. 
BracteolcB 2-5 mm. longae, 0*5-1 *5 mm. latae ; petiolus 0*5-1 *3 mm. longus. 
Calyx 5*3-6 mm. longus, 1-1*8 mm, diametro ; lobi lanceolati vel lanceolato- 
ovati, acuti, 1 * 2-1 * 4 mm. longi, basi 0*7-1 mm. lati, cuspide solida 0 * 2-0 * 3 mm. 
longa, conduplicati. Petala 5, delicata, obovato-spathulata, 7 * 7-9 mm. longa ; 
limbus 3-4 mm. longus, 2 *7-3 *3 mm. latus. Stamiim 7-8 ; filamenta linearia, 
5-7 mm. longa, 0*2-0 *5 mm. lata, superne subulata ; thecae 0*8-1 mm. 
longae. Ovarium 2-2*8 mm. longum, 3-4-merum ; stylus 4* 5-4* 8 mm. longus, 
parte comm uni 2 *8-3 *3 mm. longa, ramis 3-4, 1*4-2 mm. longis ; stigmata 
linearia vel lineari-clavata, 0 * 4-0 * 8 mm. longa ; ovula 1 5-32 (5-1 1 pro placenta), 
parietalia 0*3-0 *6 mm. longa. (PI. 17, a~g.) 

Queensland. Mulligan River, Feb. 1904, H. Clarke ! (t>q)e). 

The production of flowers at a very early stage and their relat ive abundance 
suggests that this is an annual, but the plants may possibly l)e the seedling 
stage of some unknown shrubby species. In general characters, with the excep- 
tion of the ovules, the plant agrees with the other species of § Uncinatee. 

36. F, GRACILIS Summerhayes, sp. n. — F. pauciflora Benth. FI. Austral, i, 
151 (1863), partim, non DC. 

Caules adscendentes vel erecti, ad 20 era. longi, graciles, ramis multis virgatis, 
internodiis ad 2*3 cm. longis. Folia linearia, oblongo-linearia, vel lineari- 
oblanceolata, obtusa vel acuta, basi saejx* angustata, 2 *7-6 *2 mm. longa, 
0*5-1 *5 mm. lata, supra glabra veP sparse scabrido-pilosula, glandulis valdo 
pimetata, subtus costa glabra excepta dense pubescentia vel puberula ; petiolus 
0*3-1 mm. longus ; vagina extra glabra vel rarius pubescens. Dickasia pluries 
furcata, laxiuscula, ramulis saepius divaricatis. Bractece et bracfeolce 0*7-5 mm. 
longae, 0*4-1 mm. latae, 0*3-0 *8 mm. pctiolatac. Calyx raro basi subdilatatus, 
5-7 *3 mm. longus, 1-1*8 mm. diametro; lobi lanceolati vel lanceolato-ovati, 
acuti vel acuminati, cuspidati, conduplicati, 0*7-2 *2 mm. longi, basi 0*5-1 mm. 
lati, cuspide solida 0*2-0 *7 mm. longa. Petala 5, anguste obovato-spathulata, 
8-10 mm. longa; limbus 3*5-5 mra. longus, 1 *3-2*5 mm. latus. Stamina 6; 
filamenta linearia, 5*8-8 mm. longa, 0* 1-0*8 mm. lata, interne angustata, 
superne subulata; thecae 0*8-1 *4 mm. longae. Ovarium 2-3 mm. longum, 
trimerum ; stylus 5-6*5 (6*7-8: Hatton) mm. longus, parte communi 2*2- 
4*5 (5 2-6*3 : Hatton) mm. longa, ramis tribus 1 *5-2*8 mm. longis ; stigmata 
filiformia, 0*7-1 *3 mm. longa; ovula 3, rarius {Hatton) 4-5, 0*8-1 *3 mm. 
longa. Capsvla 2 *8-3 mm. longa; semina 1-3, ovoidea vel pyriformia, 1*6- 
2 mm. longa, laevia. 

Victoria. Murray River, F. Mueller ! 

New South Wales. Bourke, Oct. 1901, F. HaiUm ! 

South Australu. Vicinity of Lake Eyre, Andrem 22 ! 239 ! 

Without LocALiry. New Holland,’* comm. F. Mueller 1 (Herb. Berol.). 

The last-oited specimen is probably the same gathering as the first. 
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37. P. ITNOINATA Sprague & Summerhayes, sp. n. — F, Icevis F. MuelL & Tate 
in Trans. Roy. Soc. S. Austral, xvi, 343 (1896), partim, non L. 

Caules procumbent-es vel adscendentes, multiramosi, ad 20 em. longi, inter- 
nodiis ad 2*5 cm. longis. Folia linearia, lanceolata vel oblonga, acuta vcl 
subacuta, rarius obtusa, l'7-6mra. longa, 0*7-1 *8 mm. lata, margiuibus 
revolutis ad dimidium versus costam vel ultra, supra glabra vcl rarius brevitor 
scabrido-pilosa, subtus dense papillato-puberula vel fere glabra ; petiolus 
0*5-1 mm. longus. Dichasia pluries furcata, laxiuscula. Bracteolve 0*8^ mm. 
lorigae, 0*5-1 mm. latae ; i)etioIus 0*2-0 *5 mm. longus. Calyx 5 *7-7 *5 mm. 
longus, 1*2-1 *4 mm. diametro ; lobi ovati vel oblongo-lanceolati, acuminati, 
cuspidati, coudiiplicati, 0*7 -1*3 mm. longi, bosi 0*7-1 mm. lati, cuspide solida 
0*2-0 *3 mm. longa. Petctla 5-6, obovato-spathulata, 8-10 mm. longa ; limbus 

4- 4*8 mm. longus, 2 *5-3 *3 mm. latus. Stamina 5-6 ; filamonta linearia vel 
lineari-filiforrnia, 6-9*5 mm. longa, 0* 1-0*3 mm. lata, siipernc subulata ; 
thccfe 0*8 -1 *3 mm. longae. Ovarium 1*5-2 *7 mm. longum, 3-4-morum ; stylus 

5- 7*7 mm. longus, ])arte cornmuni 3*3-6 mm. longa, ramis 3-4, 1 *6-2*2 mm. 
longis ; stigmata breviter linearia vel clavata, 0*34) *5 mm. longa; oviila 
3 - 4 ” 0*7-1 *2 mm. longa. (PI. 16, d.) 

South Australia. Ferdinand River, June 7tli, 1891, Hel7m\ (type). 
Dalhousie Springs, Juno 1916, T, GUI ! 

New South Wales. Warrego River, Oct. 1882, Bddi^ ! (Herb. Berol.), 
E. C, Close ! 

The last two records probably represent the same gathering. 

38. F. HAMATA Summerhayes, sp. n. — F. Uievis F. Muell. Ann. Rep. Govern. 
Bot.. Victoria, 1862-3, 11 (1863), partim, non L. P, serpylUfolia, J. M. Black 
in Trans. Roy. Soc;. S. Austral, xlii, 178 (1918), partim, non Lindl. 

Cau'es jLramosi, ramis adscendentibus vel erectis brevibus floriferis, graciles, 
ad 20 cm. longi, interuodiis ad 2*7 cm. longis. Folia sujKjriora linearia vel 
lineari -oblonga, inferiora lanceolata ad elliptiea, obtusa vel rotundata, basi 
saepe rotundata, 1*6-11 mm. longa, 0*7-4 *5 mm. lata, supra glabra vel rarius 
praesertim versus margines sparse uncinato-pilosa, subtus dense puberula costa 
glabra exeepta, rarius glabra, punctata ; jietiolus 0*4-1 *7 mm. longus ; vagina 
extra rarius glabra. Dichasia pluries furcata. Bracteolce 1-4*5 mrii. longfe, 
0*5-2 mm. lat® ; petiolus 0*2-1 *3 mm. longus, rarissirae vagiiiaB cornmuni 
bractearum aduatus. Calyx 7-10*2 mm. longus, 1-2 mm. diametro; lobi 
laneeolati vel lanceolato -ovati, acuti vel acuminati, cuspidati, 1-2*2 mm. 
longi, basi 0*7-1 *2 mm. lati, cuspide solida 0*24) *5 mm. longa (0*74) *8: 
Clarice) conduplicati vel introrsum concavi taiitum. Peiala 5, obovato- vel 
flabellato-spathulata ; 10-14*3 mm. longa; limbus 4-6*5 mm. longus, 2*2- 
5*5 mm. latus; unguis angustus. Stamina saepius 6, rarius 4-7 ; filamenta 
linearia vel raro filiformia, 6 *3-11 *5 mm. longa, 0*14) *4 mm. lata, superne 
subulata; thecae 1 • 3-1 • 6 (0 • 8-1 • 3 : Andrews 74, Tate, Betche, & no coll. Warrego 
River) mm, longas. Ovarium 1 *8-3*5 mm. longum, 0*6-0 *8 mm. diametro; 
stylus 6-10 *3 mm, longus, parte cornmuni 2 *7-6 *8 mm. longa, ramis tribus 
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2~4‘5 (1*6: Andrews 74) mm. longis ; stigmata linearia vel filiformia, 
0*7-1 *6 (0*5-0* 8: Andrews 74) mm. longa ; ovula 3, 0*5“l*5mm. longa. 
CapsyJa 4 *5-5 mm. longa; semina ovoideo-ellipsoidea, apiculata, 2mm. 
longa, Isevia. 

South Australia. Mt. Parry, Aiig. 1883, Tate ! (type in Herb. Adelaide). 
Peake Station, Sept. 1897, 0. E. Menzel ! (Herb. Bt^rol.) Vicinity of L. Eyre, 
Andrews 74 ! Kintalakipara (Central South Australia), on flats and other salt 
places, H. J, Hillier 105 ! Without exact locality, 1859 (? 1860) Stuart ! 

New South Wales. Brindingabba, Oct. 1912, Boorman ! Tarella, Aug. 
1887, Betche ! Warrego River, no collector ! (Herb. BeroL). 

Queensland. Mulligan River, western Queensland, Feb. 1904, H, Clarke ! 

This species differs chief!}'' from F. uncinata Sprague et Summorhayes in the 
lower leaves being unrf)lled, in the larger flowers, and in the longc^r stigmas. 
Further research may show that F. hamnta is only a more luxuriant, form of 
F. unchmta, but at present the evidence is not sufficient. 

39. F. Stuartti Surnmerhayes, sp. n. — F. Icevis F. Muell. Ann. Rep. Govern. 
Bot. Victoria, 1862-3, 11 (1863), partim, non L. 

Caules procunil)entes, paiiciramosi, graciles, ad 36 cm. longi, internodiis 
ad 2 cm. longis. Folia lanceolata vel lineari-lanceolata, obtusa vel subacuta, 
basi angustata, 2-7*3 mm. longa, 0*5-1 *5 mm. lata, utrinque sparse vel demse 
breviterque uncinato- vel curvato-pilosa, et subtus papillato-pilosula ; petiolus 
0*7-0 *8 mm. longus. Flores ut videtur solitarii. Calyx 7 mm. longus, 1 mm. 
diametro ; lobi anguste lanceolati, acuminati, cuspidati, condiiplicali, 1*3- 
1*5 mm. longi, basi 0*6-0*8mm. Jati, cuspide solida 0*2-0*4mm. longa. 
Petala 5. Stamina 6 ; filamenta linearia, 6-7 *5 mm. longa, 0* 1-0*3 mm. lata. 
Ovarium 3*7 mm. longura ; stylus ultra 5 mm. longus, parte communi 3*7 mm. 
longa, ramis fractis ? 3 ; ovula 3, 1*3-1 *5 mm. longa. 

Central Australia. Without definite locality, possibly Finkc River, 1859 
(1 1860) StuaH ! 

This plant, though incomplete florally, seems too distinct in its vegetative 
parts to be assigned to any of the allied species, and is therefore accorded separate 
specific rank. It differs from all the other species of § Uncinatse in the densely 
hairy upper surface of the leaves. 


§ 10. GLABRiE, 

40. F. Drummondh Benth. FI. Austral, i, 162 (1863) ; Ostenfeld in Dansk 
Bot. Arkiv, ii, 51 (1918).— F. compada Ostenfeld, L c. 54 (1918). 

Caules ramosi, ad 23 cm. longi, sparse setuloso-pilosi vel glabri, internodiis 
plerumque brevissimis, sed in caule primario ad 1 • 7 cm. longis. Folia linearia 
vel oblonga, obtusa vel acuta interdum apiculata, ±curvata, 2*5-5 mm. longa, 
0*6-1 *2 mm. lata, subtus dense albido-tomentelia, interdum convoluta, rubes- 
centi-brunnea ; petiolus 0*6-1 *2 mm, longus, superne denticulato-ciliatus ; 
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vagina 0*8 ram. longa, dcnticulata, extra glabra. Dichasia brovia, pauciflora. 
Bracteolce foliis conforraes, 2- 5 ram. longie, circiter 0*5 ram. latae ; petiolus 

0- 7 ram. lougus. Calyx tubulusus, rubcscenti-brunneus, 3 *8-5 -7 mm. longus, 

1- 1 • 5 ram. diainetro, (ixtra glaber, minute rcticulatus, intas longiiisculo adpresse 
pilosiis vol pubescons ; l(jbi obloiigi vol lanceolati, acuti vol subacuti, 1-1*8 mm. 
loiigi, basi O-T)-! mni. lati, coiiduplicati. Pelala 5, anguste obovato-spathulata, 
olitusa, 8-JO ram. longa, 1*2-2 *5 nun. lata. Slamlna 6 ; filamenta iinearia 
vel llliformia, 7-8 min. longa, 0*3niin. lata; thecie 0*4-0 *7 ram, longae. 
Ovarium 2 nira. longum ; stylus 7*5 mm. longus, parte coramuni 4*5 mm. 
longa, ramis tribus 2-3*5 rnrn. longis ; stigmata minuta, 0*2-0 3 mm. longa; 
ovula 3, 0-8-0-9 mm. longa. 

Western Australia. “ Swan River,’’ Drummond 278! (type). Wagin 
Lake, 1801, Misn Cronin ! (Herb. BfTol., Didfi 7835). 

Investigation indiiuites that the liowers in the ty})(‘-speeimou were not 
])r()])erly deve!o})(Ml at the tinu' of collection. If alIowaiUK‘ is made for this, 
the flowers of th(‘ two sjiecimens agree well. The Wagin Lake specimen (type- 
sjx'cimen of F. com pacta Ostenf.) has on the whole less rolled- u]) leaves, but 
the older leaves an' similar to those in F. Dnimmondii, and also show slightly 
the nxldish ting(* so jironounccxl in the type. 

§ 11. OLOMERAT/E. 

41. F. (Jeokoh I)i(‘ls in Engl. Jalirb. xx.xv, 380 (1004); OsU'nf. in Dansk 
Bot. Arkiv, ii, 54 (1018). — F, ktrapduJn V. Muell. & Tate in Trails. Roy. Soc* 
S. Austral. xi\, 313 (1800), jiartmi, non Labill. 

(Uul(‘s superne ramosi, ad 22 cm. longi, ut rami juventnte pilis curvatis vel 
uneinatis ^ iiiduti, deiiiiim glabri, mternodiis ad 1*5 cm. longis. Folid obtusa, 

2- 5*5 mm. longa. 0*5 0*8 mm. lata, supra glabra vel sparsissime pilosula, 
punctata, subtus jmbenila vel pubescentia ; petiolus 0*4-0 *7 mm. longus; 
vagina extra glabra. Dichwia bis vel ter furcata, floribus 3-5 supremis saepo 
eoufertis. Bractcae et bracieoloi pdiolatte, lineares et fere teretes, subacutse vel 
obtusa?, 1 2*5 mm. longic, 0*5-0*7mm. lata), supra sparse unciaato-pilosae, 
ciliolatte, subtus d<'us<» pubeseentes ; petiolus circiter 1 mm. lougus, applauatus, 
alatus. Calyx 4*5-5 mm. lougus, 1-1 *2 mm. diainetro, 5-eostatus, extra 
prsBsertim superue bn?vit.(‘r cmvato- vel unciuato-pilosus, intus glaber vel 
minute puberulus ; lobi lanceolati vel oblongo-lauceolati, acuti, coiiduplicati, 
1-1 *8 ram. longi, basi 0*4-0 *7 mm. lati. PetaUi 5, ligulato-spathulata, 8*3~ 
8*7 mm. longa, 1*25 mm. lata. Stamina 4; filamenta superne ±falcata, 
7-8 mm. longa, medio 0*2-0 *4 mm. lata, iuforne fiiiformia, versus apicem 
subulata ; theea? 0*7-0*9 mm. longae. Ovarium 1*3-1 *5 mm. longum; styli 
rami 2, brevissimi ; stigmata minuta, baud capitata ; ovula 2, 0*5-0 *8 mm. 
longa. 

Western Australia. Murrin Murrin, 1902, W. J. Oeorge 1 (tyjie in Herb. 
Bcrol.). Southern Cross, margin of salt-lake, Nov. 1891, Helms I 
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F, Oeorgii seems to be closely related to F. aetosa Fitzgerald, with which it 
agrees in many respects. It may be a less advanced member of the series, in 
which aggregation of the flowers has not yet been completed ; on the other 
hand, it may simply be an abnormal form of F. aetosa, but in the present state of 
our knowledge the species are best kept separate. 

42. F. SBTOSA W. V. Fitzgerald in Journ. West. Austral. Nat. Hist. Soc. 
i, 3 (1904) ; Ostenfeld in Dansk Bot. Arkiv, ii, 53 (1918). — F. Icevis F. Muell. & 
Tate in Trans. Roy. Soc. S. Austral, xvi, 343 (1896), partim, non L. 

Caules pauciramosi, ad 20 cm. longi, ut rami primum donsiuscule patentim 
setuloso- vel curvato-pubescentes, deinde glabri, internodiis ad 1-8 cm. longis. 
Folia obtusa vel rotundata, 3 *5-7 mm. longa, 0*5-1 mm. lata, supra glabra 
vel sparse breviter scabrido- vel curvato-pilosula, glandulis valde punctata, 
subtus dense albido-pubescentia ; petiolus 0*5-1 *3 mm. longus ; vagina extra 
pubescens vel glabrescens. Dichaaia capituliformia circiter 7-flora ad apices 
ramulorura corymbose disposita. Bractem et bracteolce foliis similes sed magis 
pilosaB et longius peiiolatse, lamina bracteolarum varie reducta vel deficiente, 
1-5*3 mm. longae, 0*3-0 *8 mm. latae, supra longe patentim pilosae, subtus 
pubescentes ; petiolus 0 • 5-1 • 7 mm longus. Calyx 5 (in typo) ~7 • 5 mm. longus, 
1-1 *5 mm. diametro, 5-costatus, extra costis supeme longiuscule patentim 
setuloso-pilosis inferne glabris, inter costas puberulus, intus glater ; lobi 
lanceolati vel oblongo-lanceolati, acuti, cuspidati, 1-2*3 mm. longi, basi 0*5- 
1 mm. lati, cuspide solida 0*2-0 *5 mm. longa, conduplicati. Petala 5 (raro 4), 
anguste oblanceolato-spathulata, saspius 10-12 (7*5-8 in typo) mm. longa; 
limbus 0*8-2 mm. longus, infeme , in unguem sensim angustatus. Stamina 
4-5 ; filamenta 7-11*7 mm. longa, medio 0 2-0*5 mm. lata, basi per 2-5 mm. 
filiformia, versus apicem subulata ; thecae 1-1*4 (0*7-0 *8 in typo; 0*4- 
0*6: Young) mm. longae. Ovarium 1-2*5 mm. longum, dimer urn ; stylus 
7*7-11 mm. longus, indivisus vel ramis duobus ad 1*5 mm. longis ; stigmata 
capitata usque clavata, 0*1-0 *4 (breviter linearia, 0*4-0* 7: Clarke) mm. 
longa; ovula 2 (rarius 3), 1 (rarius 2) pro placenta, 0*5-1 *2 mm. longa. 
(PI. 16, c) 

Western Australia. Owalia (near Leonora), Nov. 1903, Fitzgerald ! 
(type ? in Herb. Berol.). Goongarrie, Sept. 1909, Maiden ! 56 miles N.W. of 
Fraser Range, on quartz cap in salt-pan, 6th Nov. 1891, Helms ! East of 
Geraldton, 1889, Fitzgerald ! Near Mt. Churijhman, Young ! Near Warburton 
Range, 1916, CUrke 177 ! (Herb. Dept. Agric. W.A.). Lake Polaris, 
Southern Cross, Dec. 1926, Gardner ! 

43. F. GLOMERATA Tutcz. in Bull. Soc. Imp. Nat. Mosc. xxvii, 2, 363 (1854) ; 
Benth. FI. Austral, i, 151 (1863) ; Ostenfeld in Dansk Bot. Arkiv, ii, 52 (1918), 

Caules multiramosi, ad 40 cm. longi ; ramuli graciles, primum sparse breviter 
pilosi, deinde glabri, internodiis ad 2*3 cm. longis. Folia obtusa vel apiculata, 
6-11*6 (3*5-8 : Diels 6707) mm. longa, 0*6-l*3mm. lata, supra glaberrima, 
subtus dense pilosula, costa subtus inconspicua pilis paucis longioribus vestita ; 
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petiolus O’ 3-1 *5 mm. longus ; vagina extra glabra vel rare sparse puberula. 
Dichasia capituliformia, ad 1-5 cm. diametro, ad 17-flora. Bractece et bracteolce 
foliis similes sedlongius petiolatae, bracteolae saepe ad petiolam reductse, ad 8 mm. 
long®, 0*5-0 ‘7 mm. latae, saepe supra pilis paucis debilibus instructae ; petiolus 
applanatus, 1-2 *8 mm. longus. Calyx 6-7*5 (4*5-5: Gregory) mm. longus, 
vix 1 mm. diametro, 4-*5-costatii8, extra glaber vel sparsissime patentirn pilosus, 
intus glaber vel inter costas linoa pilorum instructus ; lobi lanccolati ad oblongo- 
ovati, acuti, 1*2-2 (0*3-0-7 : Gregory) mm. longi, basi 0*3-0 *8 mm. lati, 
cuspide aolida 0*2-0 *3 mm. longa, conduplicati. Petala 4-5, anguste oblanceo- 
lato-spathulata, 7 *5-12 *5 mm. longa, 0*5-1 *8 mm. lata. Stamina 3-5, saepius 
4; filamenta anguste lincaria, 8-12*5 mm. longa, medio 0*2-0*3mm. lata, 
utroque angustata ; thecje 0*6-0 *8 (1-1*2: DieU 5707) mm. longse. Ovarium 
0*8-2 mm. longum ; stylus 7-11*5 (5-5*5: Gregory) mm. longus, indivisus 
vel ramis duobus brovibus 0*2-0 *3 mm. longis ; stigmata minuta ; ovula 2, 
rarius 3, 0*6-1 *2 mm. longa. (PI. 16, h & i.) 

Western Austraija. Swan River,” Drummond, 5th coll, suppl. 79 ! 
(type). Cunderdin, Nov. 1903, Fitzgerald \ Kumminin, 1890, Mrs. Heal\ 
Northam, 19(X), J. H. Gregory ! West of Northampton, in thick low bush on 
stony flats, 150 m., Nov. 1901, Diels 5707 ! (Herb. BeroL). 


44. F. bracteata Turez. in Bull. Soc. Imp. Nat. Mosc. xxvii, 2, 368 (1854) ; 
Benth. FI. Austral, i, 150 (1863) ; Diels & Pritzel in Engl. Bot. Jahrb. xxxv, 
389 (1904) ; Ostcmfeld in Dansk Bot. Arkiv, ii, 52 (1918). 

Caules multi, approximati, ad 15 cm. longi, })rimum sparse breviter pubes- 
contes, rubro-brunnei, dcinde glabri, internodiis ad 2 *5 cm. longis. Folia 
ifalcata, ex apice acuto vel obtuso apiculata, 4*8-10*5 mm. longa, 0*5-1 mm. 
lata, supra glabra, subtus pubescent ia ; jietiolus 0*5-1 *5 ram. longus, per- 
sistens ; vagina extra glabra vel pubescens, post delapsum foliorum tandem 
deorsum fissa. Dichasia capituliformia, 1-2 cm. diametro, ad 20-flora. Bractece 
et bracteolce sessiles, lanceolatae vel elliptico-lanceolatae, apice acutse, versus 
basin angu8tata3, 4-8*5 mm. longae, 1-4 mm. late, marginibus prajsertira 
superne Icviter revolutis, ciliatie, supra longiuscule sparse pilosie, subtus costa 
basi longe pilosa excei)ta breviter pubescentes. Calyx 6 *2-6 *5 mm. longus, 
1*5-2 mm. diametro, 5-costatu8, extra costis pr£esertim superne longiuscule 
setuloso-pilosis, inter costas dense pubescens, intus glaber ; lobi oblongo- 
ovati usque lanceolati, acuti vel obtusi, 1*2-1 *7 mm. longi, basi 0*8-1 *3 mm. 
lati, conduplicati. Petala 5, obovato-spathulata, 9*3-11 *8 mm. longa ; limbus 
4-5 mm. longus, 3-3 -8 mm. latus. Stamina 5-7; filamenta linearia, 5*3- 
9*5 mm. longa, 0*3-0 *5 mm. lata, superne subulata ; thecae 1-1 '3 mm. longae. 
Ovarium 1*7-2 *2 mm. longum; stylus 6*5-10 mm. longus, parte communi 
4-7*5 mm. longa, ramis tribus 2-3*2 ram. longis ; stigmata capitata vel breviter 
linearia, 0*2-0 *6 mm. longa; ovula 3, 0*8-1 mm. longa. (PI. 19 .) 

LINN. JOUBN. — BOTANY, VOL. XLVIII. 2 F 
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Western Axtstbaua. “ Swan River,” 1845, Drvm/mond, 3rd ooll. 136 
(type). Waeel, on bare, saline clayey places, 200 m., Oct. 1901, Priitd 816 
(Diela 4987 in Herb. Berol.). Cunderdin, Nov. 1903, FitxgenUd ! Esperance, 
in salino soil, Nov. 1909, Maiden ! (Herb. Delessert). 

Sfeoibs inquiuna. 

48. F. PULVBETJLBNTA L. Sp. PI. ed. i, 332 (1763) ; DO. Prodr. i, 349 (1824) ; 
Benth. FI. Austral, i, 152 (1863), in obs. ; J. M. Black in Trans. Roy. Soo. S. 
Austral, xlv. 15 (1921) ; FI. S. Austral. 391 (1926). — F. paudflora Maiden in 
Proc. Linn. Soc. N.S.W. xxviii, 697 (1904) ; Laing in Trans. N.Z. Inst, xlvii, 
31 (1916) ; non DC. 

Herba annua, prostrata ; caules saepe divaricati, graciles, pauciramosi, ad 
18 cm. longi, sparse pubescentes vel glabri, intemodiis ad 2 cm. longi. Folia 
petiolata, lineari-oblonga ad ovata, obtusa ad emarginata, infeme angustata, 
2-4 mm. longa, 0-5-1 *7 mm. lata, supra glabra, subtus dense albido-puberula ; 
petiolus 1-1 -3 mm. longus. Fhrea in dichasiis elongatis foliosis. Bracteoke 
foliis similes, 2 -2-3 -7 mm. longee, 1-1-2 mm. lata ; petiolus 0-6-1 mm. longus. 
Calyx tubulosus, infeme paulo dilatatus, 3-5-4 mm. longus, 1-1 -2 mm. dia- 
metro, 5-costatu8, membranaceus, extra glaber vel costarum lateribus sparse 
puberulis, reticulatus, intus glaber ; lobi ovati vel tiiangulari-lanoeolati, acuti 
vel acuminati, cuspidati, 0-5-1 -3 mm. longi, basi 0-4r-0-7 mm. lati, cuspide 
Bolida brevi 0-2-0 -7 mm. longa, conduplicati. Petala 5, cuneato- vel ligulato- 
spathulata, 3-7-4-3mm. longa; limbus l-3-l-7mm. longus, 0-7-l-3mm. 
latus ; unguis 0-4-0 -5 mm. latus, basi subito angustatus. Stamina 5-6; 
filamenta infeme lanceolata vel lineari-lanceolata ; 2-3 mm. longa, paulo 
infra medium 0-3-0-6mm. lata, superne subulaia, versus basin angustata; 
thecte 0-2-0 -3 mm. longse. Ovarium 1-2-2 -3 nun. longum, trimerum ; stylus 
2-2-3 mm. longus, parte communi 1-2-1 -6 mm. longa, ramis tribus 0-6-1 mm. 
longis ; stigmata liiieari-clavata, 0-4-0 -6 mm. longa; ovula 34-52 (8-18 vel 
ultra pro placenta), 0 - 3-0 - 4 mm. longa. Capsula 2 - 3-3 • 7 mm. longa ; semina 
37-60, ovoidea vel ovoideo-fusiformia, 0*5-0 -7 nun. longa, breviter papillosa. 

New South Wales. Port Jackson, 1801, Baudin (Herb. Paris) (not seen). 

Victoria. Geelong, 1908, WiUiamion ! 

South Australia. Port Pirie, Oct. 1901, KocA ! 

Nobfole 1. Nov. 1902, Maiden & Boorman I 

All the evidence points clearly to this species being an occasional introduction 
into Australia. The localities recorded are busy ports or much-hrequented 
places, and even there the plant seems to occur sporadically. When one bears 
in mind the wide distribution of the species, the annual habit and the enormous 
seed-production, the fact that Baudin discovered it at Port Jackson so early as 
1801 need cause no surprise, since Sydney was founded 13 years before. If 
native, it is very remarkable that it has not been found there again ; in addition, 
the locality is nearly 500 miles from the nearest station along the coast (Pmt 
Albert) for any Frankenia, 
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EXPLANATION OF THE PLATES. 

(All drawings were made from type or type-number specimens unless otherwise stated.) 

Plate 16. 

fl. JF*. ierpyllifolia Lindl., calyx, X 4; a', hairs from same, x 30. b. F, parvula Turcz., 
calyx, X 4, c, JP. setosa W. V. Fitzg., calyx, X 4; hairs from same, x 30. d, F, unci^ 
nata Sprague Sc Summerh., calyx, x 4 ; d^, hairs from same, X 30. c. F, laxt/fora, 
Summerh., calyx, X 4. /*. F amhita Ostenf., calyx and bracteal sheath, x 4. g. F, connata 
Sprague, petal, X 3. A, i. F, glomerafa Turcz., petal and stamen, both X 3 (drawn from 
Fitzgeraldy Cundrediii). F» pauciflora DC., fruticulosa Summerh., seed, X 13 (drawn 
from Verco Sc Tan ), k. F. pauct/iora DC., var. longifolia Summerh., seed, X 15 (drawn 
from Steward 78). L F» confum Summerh., seed, x 15. m. F. subteres Summerh., trans- 
verse section of leaf, x 20. n. F. fecimda Summerh., transverse section of leaf, X 20. 

Plate 17. 

F. magnifica Summerh. A. Flowering branch, natural size. B. Upper and lower 
surfaces of leaf. C. Bract (or bracteole). D. Calyx. E. Corolla. F. Petal. G. Stamen. 
H. Ovary. 

F. annua Summerh. a.a. Flowering plants, natural size. b. Leaf from above and below, 
c. Calyx, d. Corolla, e. A single petal, f. Stamen, g. Ovary. 

All but A, o, X 2. 

Plate 18. 

F. jp/am/o/ta Sprague & Summerh. a. Flowering branch, natural size. b. Leaf, showing 
upper and lower surfaces, c. Calyx, bracts and bracteoles. d. Corolla, e. A single petal. 
f. Stamen, g Ovary. All but a, x 2. 


Plate 19. 

F. hracteata Turcz. a. Flowering plant, natural size, b. Leaves; b^. Lowest biacts. 
c. Upper bracts and bracteoles. d. Calyx, e. Corolla, f. Petal, g. Stamen. /*. Ovary. 
All but c, X 2. (Drawm from 810.) 
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Further Observatious ou the Cuticle Structure of Mesozoic Cycadeau Fronds. 

By H. Hamshaw Thomas, Sc.D., F.L.S., F.G.S. 

(Plates 20 k 21, and Text-figs. 1-13.) 

[Read 15th November, 1028.] 

Introduction. 

In 1913 the author, in conjunction with Dr. Nellie Bancroft, undertook the 
examination of the cuticles of a number of fronds belonging to different genera 
and species of recent Cyoads and also those of several types of fossil fronds, 
which, on account of their external form, were generally regarded as having 
Cycadean affinities (Thomas & Bancroft, 1913). This work was carried out 
with the object of determining the value of cuticle structure in the identification 
and classification of fossil fronds, for many unconnected observations had been 
previously made on cuticle structure, and many fronds were known from 
Mesozoic rocks whose systematic position was very uncertain. This work 
showed that the study of cuticle structure might provide a means of dis- 
criminating betAveen closely allied species in a genus, and might also enable us 
to delimit certain genera from others which were very similar in the shape of 
their fronds. 

The fossil forms were found to be divisible into two classes on the basis of 
their cuticle structure. In one class the cuticles were uniformly characterised 
by sinuous cell-outlines and by stomata which were level with the surface and 
showed the remains of thickenings of a fairly constant type. These forms were 
regarded as members of the Bennettitales. In the other class the cuticles did 
not possess such a uniform structure, the cell- walls were straight, and the stomata 
were usually sunken below the level of the surface being more or less covered 
by overarching subsidiary cells. This class was called the Nilssoniales and 
was regarded as more closely allied to the recent Cycads. 

The fossil forms studied were all derived from the Estuarine rocks of York- 
sliire, and it thus seemed uncertain that the results were of more than local 
significance. It is well known that the cuticle structure in recent plants 
varies to some extent with the habitat conditions, and it seemed desirable to 
extend the investigation to fronds from other localities and horizons. 

The present communication is a continuation of this work. It owes its 
inception to a kind offer made by Prof. R. Zeiller shortly before his death, 
by which a collection of cuticle preparations made by this famous palaeo- 
botanist was handed over to me for examination and description. A study of 
this material was made in Paris in 1914, a few wwks before the outbreak of war, 
and much of this paper is derived from the notes then made. 
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The collection of material which Zeiller had made was of great interest because 
it was mainly derived from Central European rocks of Liassic age ; it also 
contained specimens of some genera of Cycad-like form which I had not pre- 
viously examined, while specimens from Greenland and Portugal were also 
present. Here, then, was an opportunity of testing the conclusions which had 
been reached from the study of the English material, and also of investigating 
the relation of some further genera to those already studied. 

There were, however, certain diflSculties which detract from the value of some 
of the observations given below. At the time when the work was done Prof. 
Zeiller was confined to his room by the illness which terminated fatally, and I 
had no means of discovering the specimens from which the cuticle preparations 
had been made. Several specimens wore found in the collections of the Bcole 
des Mines which bore the same names and localities as the preparations, and 
which were almost certainly the examples from which the preparations had 
been derived, but the sources of other material could not be discovered, and we 
have to rely on the labels which the slides bore. However, with few exceptions, 
we can be quite sure of the plants with which we are dealing, for Zeiller had 
made and labelled the preparations himself, and he was undoubtedly an expert 
in the determination of Mesozoic plants. Some of the names which he gave 
have been changed in consequence of recent research, but where this has 
been done I have also given the names which Zeiller had written on his 
preparations. 

In addition to the Paris preparations, I have also studied the cuticles of 
specimens from other sources. 

DJ)S0EIPTI0N. 

The preparations to be described fall into two groups. The first contains 
cuticles of the type which has been regarded as typical of the Bennettitales, 
while the second contains the Pterophyllums whose position has to be discussed. 

L BENNETTITALES. 

Ptilophyllttm IHBBIOATUM (Ett.) Krass. 

iilttingshausen in Abh. geoL Bchs. Anst. Wien, i, Abt. 8 , nr. 8, p. 7, pi. i, fig. 1, 1852. 
This species was described by Ettingshausen as a PterophyUum, but the form 
of the frond and pinnae is clearly of the type now recognised as characteristic 
of the genus PtUophyUum. It is named PtilophyUum irnbricatum in Krasser’s 
revision of the flora (Krasser, 1922, p. 361). Schenk has briefly described some 
features of its cuticular structure (Schenk, 1867, p. Id6)« 

The specimen from which Zeiller’s preparations were made came from the 
Lias of Steierdorf, and was closely similar in external form to some examples 
of PtilophyUum pecten (Phill.) from the Oolites of Yorkshire. The blunt pinnae 
had somewhat rounded bases and were attached to the upper side of the rachis 
with their bases closely approximated. Their cuticle structure, which shows 
that they are distinct &om the Einglish species, may be described as follows 
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Upper cuticle composed of more or less rectangular cells with very sinuous 
walls, stomata absent. 

Lower cuticle (text-fig. 1) showing larger cells, which are thin-walled and much 
less sinuous than those of the upper side. Folds fewer and some walls almost 
straight. Stomata in lines between the veins, with regular transverse orientation 
(the pore at right angles to the long axis of the pinna). 


Tkxt-fig. 1. 



PUlophyllum imhricatum (Elt.). Pari of the lower epiJeruiis, showing arrangement 
of the stomata. From a photograph. X 86. 

The double arrow in this and subsequent figures represents the direction of 
the long axis of the pinna from which the cuticle was taken. 

Stomata with small subsidiary cells which are sometimes slightly thickened 
(text-fig. 2). Guard-cells with spindle-shaped thickenings, darker on outer 
sides away from the pore. Ends of the thickenings pointed and joined by a 
cross-wall at each pole. Pore extending to these walls. 


Text-fiq. 2. 



Drawing of a stoma of Ptilophyllum imbvicatum (Ett.) Krass. X 260. 

When compared with the cuticles of the English Middle Jurassic species 
Ptilophyllum pecten (Phill.), we find considerable similarity in the sinuous cell- 
outlines, in the distribution of the stomata, and in the occurrence of small 
subsidiary cells. But the undulations of the cell-walls of the upper epidermis 
are not so deep or thick as in the English species, while the shape and extent of 
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the guard-cell thickenings is also distinctly different. These differences are of 
the same order as those found between similar pairs of species in other genera, 
and may be regarded as ample justification for the separation of this Liassic 
form from the P. pecten typo. 

Ptilophyllum rigidum (Andrae) Krass. 

Ptei'op?)yilum rigidum Andrae, Abb. ^eol. Kchs. Anst. Wien, Bd. :3, Abt. 3, nr. 4 
1854, p 42. 

Prof. Zeiller gave Schimper’s name of Dioonitea rigidus to several specimens 
from the Lias of Steierdorf which seem identical with those described by Andrae 
and which have been subsequently transferred by Krasser (1922) to the genus 
PtilophyUvm, This generic designation seems to be correct, both from the 
consideration of their external features and from their cuticle structure. The 
pinn«e of the Paris specimens were attached to the upi)er side of the rachis and 
had an elongated linear form, tapering to a fine point. Their bases were rounded, 
but showed a marked tendency to become decurrent on both sides. They had 
a series of fine parallel veins. 

When we examine the structure of the cuticles we find : — 

Upper cuticle (text-fig. 3) composed of rectangular cells with sinuous walls. 

Text-fio. 3. 


< > 



Ptihphgllum rigidum (Andrae) Krass. Part of upper epidermis. 

From a photograph. xllO. 

The walls appear as if possessing a series of swellings owing to the undulations 
being developed in a plane below the surface. Stomata absent. 

Lower cuticle composed of cells with thin sinuous walls, stomata occiur between 
the veins with transverse orientation. 

Stomata with small subsidiary cells which are partly or mainly covered by 
the thickenings of the guard-cells and are somewhat thickened (text-fig. 4 a). 
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Guard-cells rather short and broad, some with semicircular thickeningsappearing 
darker towards the periphery, others show distinct upper and lower thickenings 
(text-fig. 4 b) ; the upper thickenings possessing projecting pegs which almost 
reach the pore, while the lower thickenings are small and inconspicuous. Ends 
of thickenings pointed or blunt. Pore shorter than in P. imbricatum. 

This species comes very near P. pecten Phill. in the form of some of its stomata, 
but the epidermal cell-walls are very different in appearance. 

In discarding the name Dioonites as applied to this species, the question 
naturally arises as to the cuticle structure of the other species which have been 

Tkxt-kkj. 4. 


b 

Stoiimta of Ptilophyllum riguhim (Andrat*) Krass. a. With usual type of thickenings. 
h. With outer tliickenings projecting towards the pore. X about iloO. 

placed by various authors in this somewhat ill-defined genus. Unfortunately, 
Scheldt’s description (Schenk, 1871, pi. xv, text-figs. 2-4) and figures of the 
cuticles of Dioonites Dunkermius (Goepp.) are not very precise, and no com- 
parison can be made from them. It may then be of interest to record here the 
results of a study of a rare Yorkshire Jurassic form which was for some time 
known as Dioonites Nathorsti Seward. 

Lbptopterophyllxjm Nathorsti (Seward), gen. nov. 

Dioonites Nathorsti Seward, 1900, Jurassic Flora, i, p. 239. 

Pterophyllum Seward, 1911, Trans. R. S. Ediii. p. 694. 

Fronds of the true Pterophyllum type are very rare in the Jurassic flora of 
Yorkshire. In Prof. Seward’s catalogue a single specimen was described as the 
type of a new species Dioonites Nathorsti, and, in the course of many years 
collecting,! have found only one other specimen. This occurred in theGristhorpe 
bed and was fortunately well preserved; it has furnished some interesting 
cuticle preparations. 

The original specimen (PI. 21, fig. 1) was examined by Nathorst, who noted 
that it was “ a new species belonging to some genus allied to Pterophyllum^ 
Seward described it and placed it in the genus Dioonites, Subsequently he found 
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other fomu in SutherluRl which seemed identical with the Yorkshire species, 
and in describing them he substituted the name of Pterophyttum for Dioonika. 
The name Pterophyttum Nathorsti has, however, been previously employed by 
Schenk (1883, p. 261, pi. liii, figs. 5, 7) for a species which is probably quite 
distinct £rom this form. 

The new specimen (PI. 21, fig. 2) shows a small part of a frond, and the 
pinnae are seen on one side of the rachis only. Farts of six pinnss ore seen, but 
none of their tips ore preserved. They were 3-4 nun. broad and more than 
65 mm. long, through most of their length they have parallel sides, tapering 
somewhat above, while they expand somewhat on both sides at tiie base. 
Adjacent pinnae are about 2 mm. apart, but their bases are contiguous. Their 


Tkxt-fig. 6. 



Cuticle 'with stomata of Leptopterophyllum Nathonti (Sew.) Thom. X 210. 

preservation is very perfect, and each is seen to be traversed by six to eight 
prominent and rather coarse veins. These run parallel to eatch other, but in 
three cases pairs of veins diverge from common points at the base, as often seen 
in Tamiopteris vittala and Anomoxcmites Nilaaoni, while in two cases 'reins are 
seen to fork at a distance of about 1 cm. from the base. The rachis is not 
completely seen. It appears as a well-defined structure about 1*6 mm. broad 
with transverse striations, while in the original type the rachis, which is seen 
from below, is 5 mm. broad and is smooth. This probably indicates that the 
pinnm were mserted on the upper side of the rachis along two lines 1*6 mm. 
apart, and that the median strip of rachis was striated while the remainder 
was smooth. 
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There can be no doubt that this specimen is identical with the typo of the 
species, but it is uncertain if it can be safely compared with the smaller specimens 
from Sutherland figured by Seward (1911, pi. iv, fig. 61, and text-fig. 13, A, B). 
There is also little, if anything, to separate it from a true Pterophyllum in its 
external form. When, however, we examine the structure of the cuticles, we 
find features which are very distinct from those in any species of Pterophyllum 
yet known and which are unique among the cuticles examined. 

The remains of the pinnae can be readily removed from the rock, and after 
the usual treatment with macerating fluid only one cuticle is left. By watching 
closely the process of solution under the microscope it is seen that the cuticle 
from one side of the pinnsB was extremely thin and delicate, and disappears 
almost completely in the process of clearing, while on the opposite side of the 
leaf there was a much stouter cuticle containing numerous stomata. We 
cannot ascertain whether the stomata were on the upper or the lower side of 
the leaf, but no stomata were observed on the delicate cuticle. It is possible 
that the stomata were as usual on the lower surface, but it is exceptional 
for the lower cuticle to be thicker than the upper one, and this suggests an 
anomalous mode of growth of the original leaf. 

The stomata-containing cuticle is somewhat fragile, but fairly large pieces 
were obtained (see PI. 20 , and text-fig. 5). It may be described as follows : — 
Cells adjacent to the veins square or rectangular, in rows 2-3 cells broad, cells 
between the veins very irregular in shape. All walls very sinuous and thin, 
but thicker near the margin of the pinna where all the cells tend to be narrow 
and rectangular. No stomata seen on veins, but circular thickened patches 
occur, representing hair-scars or aborted stomata. Stomata somewhat irregu- 
larly scattered between veins, but generally showing a transverse orientation, 
rather remote (about 45 per sq. mm.) and somewhat sunken below the surface. 

Stomata rather large (*05 mm. in diameter). No definite relation between 
guard-cells and the surrounding cells. Subsidiary cells not clearly seen — 
probably represented by a ring of thickening which surrounds the stoma. Guard- 
cells lightly thickened and the form of the thickenings not clear. Outer 
thickenings more or less crescent-shaped, coming into contact at either end of 
the pore, with pointed ends terminating on the cross-walls. The pore short and 
bordered by a thin area. 

These stomata I'esemble those of Anamozamites in their arrangement, and 
approach Zamitcs in the shape of their thickenings. They come near to Ptilo- 
phyllum in their small subsidiary cells. In almost every character these cuticles 
differ widely from those of the Pterophyllums that have been studied, while 
they cannot be closely matched with any other known forms. 

It seems impossible, then, to retain this species in the genus Pterophyllum^ 
and if we replace it in the genus while re-defining this type by reference 

to cuticle characters, considerable confusion may be caused. Halle (1927, 
p. 197) considers that the insertion of the pinnss on the rachis provides one 
of the most important characters in the diagnosis of Dioonites. The present 
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species differs completely from his definition of the genus in this respect. It 
seems safer, therefore, to create a new genus for its reception. 

The name Leptopterophyllum is now proposed for a genus which may be 
described as follows : — Pinnate fronds of the PterophyUum type, but with the 
pinnsB inserted on the upper side of the rachis ; pinnse showing veins which arc 
parallel throughout most of their course, but sometimes fork. The lamina of 
the pinnae of a delicate character, having epidermal cells with sinuous walls 
and thin' cuticles. Stomata few and distant, without regular arrangement, 
with small thickened subsidiary cells and guard-cells which show thickeniJigs 
on one face only. Stomata occur on the surface of the lamina which has the 
thicker cuticle, and are probably confined to this side. 

The t3^-8pecimen of the species described above has never been figured 
previously, but a photograph (kindly lent by Prof. Seward) of one of the two 
fronds seen on the specimen (Leokenby Coll. No. 222) in the Sedgwick Museum, 
Cambridge, is now given on PI. 21, fig. 1. 

Ptilophyllum boreale (Heer) Sew. 

rtilophyllum boreale (Heer) Seward, Fossil Plants, 1917, iii, p. 525, tig. 597. 

Zeiller’s collection contained preparations labelled Zamiies specioma Ekkorfat. 
These were no doubt obtained from the material described by Heer from this 
locality in Greenland, and are probably of Lower Cretaceous age. Heer 
described a series of similar forms from this region which Prof. Seward considers 
to be undistinguishable as separate species, and he unites Z. specioma with 
Z. boreak, placing both in the genus Ptilophyllum (Seward, 1917, p. 526). Halle, 
however, placed them in the Sub-Zamites section of the genus Zamitea (Halle, 
1913, p. 67). 

The cuticles of these forms have a peculiar interest in connection with the 
general study of cuticle structure in the group because of the high latitude of 
the locality in which they grew. Though Zeiller’s material was fairly well 
preserved, the details of the stomatal thickenings could not be clearly made out. 
In other features, however, the preparations were very similar to those which 
I made some years ago in Stockholm from specimens of Zamitea boreak Heer, 
kindly placed at my disposal by Prof. Nathorst. These preparations were 
briefly described by Seward (1917, p. 626), but have never been figured. 

In both the Paris and the Stockholm specimens the upper cuticles were of 
moderate thickness and were formed from cells with very sinuous outlines. 
These cells were broader than long, sometimes measuring *076 mm* across the 
pinna and only * 027 mm. along the pinna. On the surface of the Paris specimen 
were numerous small circular bodies varying in size (*08—02 mm. in diameter) 
and apparently composed of cells arranged in radiating rows. Their structure 
could not be made out clearly, and they are probably the remains of some 
parasitic organism allied to the Microthyriaoefie. 
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Lower cuticle showing no differentiation into areas between and below the 
veins, cells very irregular in shape and size, their walls sinuous and rather 
thick. Stomata irregularly orientated and scattered sparsely over the central 
part of the pinnae, being absent near the margins. 

Stomata with thickened subsidiary cells, which are small or equal in width to 
a guard-cell (see text-fig. 6). Structure of guard-cells not very clear. Thickenings 
pointed at the poles and united at each end of the pore. Often the small 
pore is surrounded by a continuous zone of darker thickening, which in turn 
is enclosed in a zone of lighter thickening. 

Though the stomatal thickenings are not very clearly seen, they seem dis- 
similar to the corresponding structures in the species of Ptilophyllum which I 
have studied, while some of these structures in the Paris specimen were com- 
parable with Zamites Schmiedelii Andrae. 


Tkxt-fio. 0. 



Ptilophyllum horeale ( Ifper), From a specimen in the Stockholm Museum. 

Part of lower epidermis, showing scattered stomata. X 250. 

It is clear that the arrangement of the stomata, which seems to be a constant 
and good character, is quite distinct in this spocios from that seen in the genus 
Ptilophyllum and also from that in the species of Zamites so far examined. I 
think it probable that Heer’s species will have to be placed eventually in a 
distinct genus. 

The main interest of these preparations, however, is that they show a close 
similarity with the central type of Beimettitalean cuticle, though belonging 
to a period much later than that of the species just described in this paper and 
coming from a locality far distant from Steierdorf . They agree in this respect 
with the cuticles of Pterophyllum and Tceniopteris, which Seward (1925, p. 241, 
and 1926, p. 89) has described from the same region. 
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Otozamttbs Ribbiroaktts Heer. 

Otozamites ribetroanus Heer, Flore fosa. Portugal, 1881, p. 9, pi. ix, figs, 1-9. 

This species was founded by Heer on specimens from the Jurassic beds of 
Cap Mondego in Portugal. Zeiller’s collection contained good preparations 
labelled with this name and derived from the type-locality, though I was unable 
to find the original specimens from which they were made. The cuticle of the 
upper epidermis was represented in the preparations by fragments only. 

The cuticles may be described as follows : — 

Upper cuticle showing rectangular cells with very sinuous walls, the undula- 
tions so large and numerous that they almost touch one another and quite 

Tkxt-fki. 7. 





Otozamites Riheiroamts Hoer. Part of the lower cuticle, showing the uniform distribution 
of the stomata. From a photograph in which the outlines of the thin-walled 
epidermal cells were not clearly shown. X 106. 

obscure the lumina of the cells. No stomata seen. Lower cuticle with cells 
varying in size, more or less rectangular, no clear distinction of the cells below 
the veins. All cell-walls thin and sinuous. Stomata numerous with regular 
transverse orientation, but not in regular rows (see text-fig. 7). Stomata with 
rather large, slightly thickened subsidiary cells. Thickenings of guard-cells 
crescentic or spindle-shaped, leaving large thin patches at the poles. Lower 
not Well marked. Pore clearly seen, sometimes with a thickened 

border. 

The upper cuticle is similar to that already described for Piilophylhm peetm 
(Phill.), while the guard-cells apjHxjach those of Otomnitea Feiatmnteli Zigno 
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aad 0. graphicm (Leok.) (Thomas tc Bancroft, 1913, p. 186, pi. ziz, figs. 3, 4). 
The outioular characters, as a whole, show very considerable similarity to the 
Yorkshire ezamples of the two species last mentioned. 

Zamitbs SoHMiBDBLn Andrae. 

Zamites Schmied$lii Andrae, Abb. geol. lichs. Anst. Wien, ii, Abt. 3, nr. 4, p. 39, 
1854. - 

Zamites Schmiedelii Andrae, Schimper, Traits pal. veg. p. 152, 1870. 

Zamites Andrnei Star. Verb. geol. Rchs. Anst. p. .345, 1872. 

Examples of this species from the Lias of Steierdorf have given very good 
preparations, for which Zeiller followed Schimper’s identification. The cuticle 
from the upper side and from the marginal parts of the lower side of the pinnae 
was of considerable thickness, and it appears as though some of the subepiderraal 
cells were cutioularised also. Both the upper and lower epidermes were com- 
posed of cells with strongly undulated walls. 

Tkxt-fio. 8. 



a & 5. Subsidiary cells and guard-cell thickenings of 
Otoznmiies Ribeiroanus Heer. X 300. 

The cuticle of the lower epidermis is rather thin (text-fig. 9), and the cells 
below the veins are differentiated from those between the veins. The latter 
were large, rectangular, and possessed strongly folded walls. Irregularly 
scattered, circular structures are seen both above and between the veins, which 
show a series of radiating striations. Some of these have the appearance of 
spores, but others seem to be much more like papillae, and I regard them as the 
remains of papillae or hair-scars. 

The stomata are clearly seen (text-fig. 10). They are regularly orientated at 
right angles to the veins, and are accompaified by subsidiary cells whose limiting 
walls are thick, while their surface-walls are also somewhat thickened. The 
guard-cells appear somewhat as in OtozamiteSy with large clear spaces at the 
poles and simple thickenings. The outer thickenings are crescentic, with 
pointed ends touching the walls of the subsidiary cells. The sides of the pore 
are well thickened, and are bordered by a clear space in the centre. These 
stomata are very similar to the Yorkshire specimens of Zamites which have 
previously been examined. Krasser (1922, p. 362), in his revision, compares 
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the form of this species with Zamitea gigaa. to which it is without doubt nearly 
related. 


Text-pig. 9. 



Zamites Schmiedehi Andrae. Part of lower cuticle, showing arrangement of the stomata 
and the circular papillaj-bases. From a photograph ; the outlines of the walls of the 
epidermal cells ai*e somewhat diagrammatic. X 102, 


Tkxt-fig. 10. 



Stoma of Zamifea Schmiedelii Andrae. X about 300. 


Otozamitbs of. Mandblslohi (Kurr.) Schimp. 

Zamiteg MandeMohi Kurr. Foss. Flor. Jura Wurttembergn, 1845, p. 10, pi. i, fig. 3. 
Otozamites Mandelshhi (Kurr.) Schimper, TraiW pal. veg. ii, p. 171, 1870. 

Otozamitei obtusut (L, & JI.) Kraeser, Sitz.-Ber. Akad. Wiss. Wien, Abt. 1, cjlxx, 
p. 863, 1922. 

A small specimen with blunt rectangular pinnse having slightly aoriculate 
bases, derived from the Lias of Steierdorf, received Sohimper’s name from 
Prof. Zeiller. The preparations made from it are not very good, but enough 
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can be made out to show that the cuticle structure of this specimen was very 
similar to that of the Yorkshire species of Otozamites, The cells of both upper 
and lower epidermes had sinuous walls, stomata were absent from the upper 
surface and occurred between the veins on the lower side with fairly regular 
orientation. Few stomata are clearly seen, but when the thickenings can be 
made out they appear to be of a simple form, with large clear spaces at the 
poles^ The subsidiary cells seem to l)e rather small. 

Krasser, in his revision unites the form with Otozamites obtusus (L. & H.), 
which is found in the English Lias, but the Paris specimen was too fragmentary 
to allow of the formation of an opinion on this point, while the cuticle structure* 
of Otozamites obtusus has yet to be studied. 

Pterophyllum. 

The genus Pterophyllum is a very comprehensive one, and includes a con- 
siderable number of fronds from different localities and from strata dating 
from a period between Upper Carboniferous and Lower Cretaceous times. As 
defined by Brongniari, the genus would include the fronds which are now 
universally recognisid as forming the distinct group named Nihsonia, and even 
when the definition is modified, as has })een proposed by Prof, Seward (1917, 
p. 548), a number of varied forms must still be included. It is very difficult 
to find any definite characters on which to rely in an attempt to further sub- 
divide this group. I consider that a fairly distinct subdivision can be made on 
the character of the divisions of the lamina, as was done by Schimper, who 
founded the genus Armnozamites for the forms showing a lamina which is 
irregularly pinnatisect, but may be entire near apex and base. This group is 
considered only as a subgenus by many authors (Seward, Zeiller, Potonie), 
but, as I shall show later, the characters of the cuticle furnish good grounds 
for its separation as a distinct genus. Attempts have been made by various 
authors to distinguish a further class, which was given the name of Dioonites 
Miq. The original definition of this genus was not sufficiently precise, and 
several forms allied to Pterophyllum have been placed in it, though Halle 
(1927, p. 197) considers that the true Dioonites forms can be distinguished 
readily from Pterophyllum species. 

There can be little doubt that this group of fronds provides a field for useful 
work on the cuticle structure of the various species which have been described. 
Q^ the basis of cuticle structure wo may not only be able to decide which 
species are to be regarded as distinct, but we may also be able to group the 
various species into well-defined subgenera, or new genera. Differences or 
similarities in cuticle structiue may also lead to the recognition of those 
characters of external form which are of greater importance in classification. 

According to literature, the greatest variety of forms of Pterophyllum is foimd 
in the Lunz beds of Austria, and a complete investigation of the cuticle structure 
of these forms would be valuable. As a result of a brief examinatio of a large 
number of specimens in the British Museum (Natural History) and in the 
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Geological Museums in Vienna, it seems clear that the specimens described 
by Stur from the Lunz beds are in need of a thorough revision, and it is greatly 
to be regretted that Dr. Fridolin Krasser who commenced this work 
(Krasser, 1909, p. 101) did not live to complete it. 

Dr. Krausel (1921, p. 203), however, has investigated the cuticular structure 
of some of the Lunz specimens in the hope of finding characters for distinguishing 
the closely allied species, but was unsuccessful. He described the outicular 
structure of Pierophyllum longifolium, to which reference will be made later. 

The study of the cuticles of PUrophyllum has also some bearing on the general 
systematic position and affinities of the group. In this connection various points 
need elucidation, among which the following may be noticed : — 

(а) Do the typical Mesozoic Pterophyllums form a distinct class of equal value 
to the Bennettitales and Nilssoniales, or are they allied to one or the other of 
those groups ? Nathorst (1912, p. 35) suggested separating the Palseozoic and 
Mesozoic specimens of PUrophyllum into a class which was distinct in its 
cuticular structure from that in which Otozamites is typical, and which I believe 
to include most of the Benncttitalean forms, and he placed the Nihsoma species 
in a third class. Gothan (1921, p. 278) quotes this separation in his revised 
edition of Potoni^’s text-book, adding the chief characters on which the separa- 
tion was based. 

(б) Do the Palaeozoic fronds bearing the generic name of PterophyUum belong 
to the same group of plants as the Mesozoic forms, or may the similarity in 
external form be due to the homoplastic evolution of two somewhat remotely 
separated types of plant ? There is no need to emphasise the untrustworthiness 
of comparisons based solely on external shape. In the present cawe the real 
nature of the Palaeozoic forms is specially interesting in connectiam with the 
question of the relation between the Mesozoic and Palaeozoic floras. 

During recent years a considerable amount of material has been accumulated 
which bears on the questions mentioned above, and the cuticle structure of a 
number of forms has been studied. Johansson (1922, p. 32, pi. viii, figs. 20-23) 
has described P. cequdk (Brongn.) and P. Avdraeemum Schimp. from the 
Rhaetic of South Sweden, while Harris has described several types from the 
Bhaetic beds of Scoresby Sound, East Greenland, viz., P. Schenki Zeillm', P. 
Kochi Harris, P. svhceqtude Hartz, and three other types which could not be 
specifically identified (Harris, 1926, pp. 88-96, figs. 16-20). Cuticles of several 
species of the genus Anomasamitea have lieen recently described, to which 
reference will be made later. 

In Prof. Zeiller’s collection there were preparations from the Upper Palaeozoic 
species PterophyUum Orand’Euryi from Blanzy, and from P. Faydi of Com- 
mentry, which had already been described by Zeiller (1906, p. 194, text-figs. 
B-D). There was also a poor preparation of P. filicoides Schl. (P. longifolium 
Brongn.) from the Trias of Neue Welt which wiw adso figured in the same 
memoir. This important species wats examined by Dr. Krausel (1921, p. 203, 
pi. xi, figs. 1-3, text-fig. 4), but awemed worthy of re-examination, and I have 
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obtained material from the Lunz beds through the kindness of Fraulein Adametz 
and the authorities of the State Natural History Museum in Vienna. I have 
been able to make preparations of this species and of some similar forms which 
have been described by several authors as distinct species, but which prove to 
l)e indistinguishable from the central type. 

Zeiiler’s collection included preparations from Liassic specimens of Stcierdorf 
labelled PterophyUum Oeynhnmenuinum Goepp. and Pierophyllum cf. Andrae- 
anunty and these are here described. The form from Yorkshire, previously 
classed as a PterophyUum by Prof. Seward, has been described above. 

Ptbsrophyijjjm Oeynhausenianum Goejjp. 

PterophyUum OeyiihauMmiaman Gr)epp. .Iahr»‘Hb. dnr schlosisch. GHSf*lI«(:li. p. l*il . 

IHeropJnjIluni Dunherianum Andr.te, Abli. geo). Hchs. Anst. Wien, ii, Abt. .‘b 
nr. 4, p. 42, pi. \i, fig. 2, 18'j4. 

lierophylhm Oeytihumpmanum Schenk. F. F. Keiipors und Idas Frankeii?, 

18r»7, pi. xvxviii, fii.’. JO. 

Dioomie^ Bavieri (/eiller) Kraflf^er. Sit/. Her. Akad. Wips. Wien, Abt. 1, cwx, p. 
1022. 

2ieiller gave GoepjwFs name to a small specimen and a preparation from the 
Lias of Steierdorf which shows interesting features. 

Unfortunately, the identification of the specimen is somewhat doubtful, and 
Kraisser in his revision of the Steierdorf flora does not mention this species. 
There can be little doubt that it is to l)e regarded as a true PterophyUum on the 
basis of external form, and it is most closely comparable vdth the specimen 
figured by Schenk (1867, p. 165, pi. xxxviii,figs. 6, 7, 10)inhi8deseri})tionof the 
Rha3tic and Liassic plants of Franconia. It may be identical with the smaller 
forms described and figured by xAndnie as PterophyUum Dunkerianum (^oepp., 
but this name cannot he used as it refers to a distinct plant. 

Krasser uses the name Diooniies Bauieri (Zeiller) for Andrae's specimens, 
and, while there appears to be much similarity between the figures of the Tonkin 
and Steierdorf s^KJoirnens, it is evident that Zeiller himself did not connect the 
present specimen with his Tonkin forms. 

Schenk thought that P, Oeynhausenianum might be identical with P 
Braunianum Goepp., and. certainly the sptxnmen in question resembles this 
species especially in the transversely striated rachis and the expanded bases of 
the pinnae, but it is much larger and also, as we shall notice later, the cuticular 
structure seems to he different from that described by Schenk (1867, p. 165, 
pi. xxxviii, figs. 8-9). In external appearance this form approaches Lepio- 
pterophyUum Nathorsti from Yorkshire described above, but it is totally distinct 
in its cuticle structure. 

A portion of one of Zeiller’s preparations is shown in the photograph on 
PI. 20 , fig. 2, and the structure may be described as follows : — ^Upper cuticle 
formed from almost isodiametric cells, those above the veins being rectangular, 
the remainder rounded. Walls thick, without marked undulations, either straight 
and smooth, or possessing small tooth-hke projections. Stomata absent. 

2g2 
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Lower cuticle showing differentiation into areas between and below th# tsetes. 
Cells below the veins almost rectangular, including no stomata. Cells Mnvem 
the veins rounded, including numerous stomata. Cell-walls thin, tending to 
be sinuous, or straight with rows of projecting points on either side (aee text- 
fig. 11a). In some places darker rounded cells occur, possibly repcseaenting 
bases of hairs. Stomata show a regular transverse orientation. 

Stomata with large unthickened auxiliary cells, which may bo long^ or 
shorter than the guard-cells (c/. text-figs. 116 and c). The auxiliary oelk do 
not appear specialised as in the more typical Bennettitalean cuticles. Outer 
(upper) and inner (lower) thickenings of the guard-cells can usually be dis- 
tinguished. Outer thickenings crescentic or plano-convex, sometimes projecting 
beyond the subsidiary colls at the poles (text-fig. 11 c). Inner thickenings darker 
and better defined than outer, from which they may be separated by a space. 


Text-pio. 11. 



i^lentphyllum Oeynhamenianum Goepp. «. Cell of lower epidermis, X about 180. 
6. Typical stoma, showing relation to adjacent cells, X about 400. c. Stoma* with 
guard-cell thickenings longer then subsidiary cells, X about 400. 


The inner thickenings of the two guard-cells together form a sharp pdhtt at 
each end of the pore, beyond which is a clear polar space. 

Ptbrophyllum sp. cf. P. Andraeanum Schimp. 

Zeiller had made preparations from a specimen from the Lias of Steierdorf 
bearing this name. I could not find the original specimen, which was presum- 
ably comparable to Andrae’s figure of a leaf which he called PterophyUum longi- 
folium Br,, and which was regarded by Schimper as distinct from Brongniart’s 
species mainly on stratigraphical grounds. Krasser refers to the type under 
the name of Dioonites Andraeanus (Schimp.), and compares it with Dioonites 
Nathorsti Seward, 



UUTICLB; STKUCTlfKE OF MESOZOIC CYCADEAN FBONDS. 


405 


If Zeiller^s preparation were really made from the species figured by Andrae, 
we shall see that the cuticle structure is distinct from that of P. longifolium 
fiiicoides Sch.) from New Welt and from Lunz, so providing further justi- 
fication for the foundation of Schimper’s species, though showing a general 
agreement to other Pterophyllum cuticles. 

The preparations show a general similarity to those of Pterophyllum Oeyn- 
hausenianum and P. Jilianrhs, differing, however, in detail. They may be 
described as follows : — Upper cuticle showing uniform rectangular cells with 
thick walls and some slight undulations. No stomata S(U‘n. 

Lower cuticle showing uniform cells with sonu^what rounded outlines, walls 
fairly thick, straight or slightly sinuous. Stomata with regular transverse 
orientation, not numerous and occurring only between the veins. The occur- 
rence of a stoma does not causes, any variation in the sha])e or size of the 
neighbouring (epidermal cells, since the guard-ciclls and subsidiary cells together 
occupy the sanu' space as one ordinary e])idermal cell. 

Stomata with subsidiary cells which show little or no s}K*cialisation (text- 
fig. 12). Outer and inner thickenings not individually distinct. Outer thicken- 
ings blunt sjnndlc-shaped, not extending as far as the cross-walls of the subsidiary 
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Slojim of Pterophyllum rf. P. Amlraeannm. 

X about 4(X). 

cells. Area near the pore (inner thickenings ?) darker, terminating in short 
points. Clear spaces seen at the poles. The stomatal thickenings are similar 
to those of the Yorkshire Tceniopteris vittata Br. 

The chief differences in epidermal structure between this form and P. jili- 
coides from Lunz are ; — Cuticles of both lower and upper sides thicker in the 
Steierdorf sjiecies, while in the Lunz species stomata often occur on the upper 
side, the epidermal cells are more rectangular and may be slightly papillate. 
The differences in the thickenings of the guard-cells are not great ; but in P. 
filicoides the pore is bounded by lighter thickenings, while in the Steierdorf 
plant the region of the pore is darker than the marginal part of the stoma. 
These differences are not great, but they arc of the same order as those found 
between other closely allied pairs of species. 

Johansson (1922, p. 34, pi. viii, figs. 22-23) has described the cuticle structure 
of fronds from Scania, which he refers to P. Andraeanum Schimp. Fronds of 
the same type had been previously referred by Nathorst to P ceqiuzle and later 
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to P. sp. cf . Andramnum, Johansson showed that the structure of their cuticles 
was distinct from that of P. ceqiuile, but it also differs from the cuticles described 
above. In the Swedish specimens there is a marked difference between the 
cells adjacent to the veins and those between the veins on both surfaces of the 
pinnae. The cells of the upper epidermis have walls with one or two wide folds, 
while those of the lower epidermis are rectangular with very sinuous walls and 
many papillae. These cuticles differ in many details from the Steierdorf prepara* 
tions, and in all probability Zeiller’s preparations were made from a plant which 
was specifically distinct from that studied by Johansson. 

Pterophyllxjm btlicoidbs (Schloth.), comb, nov, 

Al^acites ^licotdes Scblotlieim, in Nachtrage zi\r Petrefactenkunde, p. 4<>, pi, iv,fig. 2, 
1822. 

Pterophylhim Jmgeri Brongniait Prodrome, p. 95, 1828. 

Pterophyllum longifolium Brongniart, Prodrome, p. 95, 1828. 

Pterophyllum Jaegevi Brongn. ; Sc lumper, Traitd, p. 184, 1870. 

Herophylbm Jaegeii Brongn.; Leuthnrdt, Abb. Scbweiz. palaont. (it*.-, xxx, p. 14, 
1903. 

Pterophyllum longifolium Brongn. ; I..eiitbardt, tV/ew, p. 16. 

Pterophyllum Jaeyeri Brongn. ; Krasser, Jabrb. Geol. Kcbs. Anst. Wien, hx, p. 117 
1909. 

Pterophyllum longifolium Brongn. ; Kras^^er, idem, pp. 117-119. 

Pterophyllum longifolium Brongn. ; Krausel, Jabrb. Preuys. Geol. Landesanst. xli, 
p. 203, 1921. 

Zeiller (1906, p. 196, text-fig. A) published in 1906 some figures of tho cuticle 
of the plant from Neue Weldt near Bale, which was described by Leuthardt 
and other authors as Pterophyllum iongifolium Brongn. These figures showed 
parts of the upper cuticle only, and by 1914 the preparations had so deteriorated 
that I was unable to make out any further details. In 1921 Krausel (1921, 
p. 203, text-fig, 4, pi. ix, fig. 6 6, pi. xi, figs. 1-3) described and figured cuticles 
of the same species from the Lunz beds of Austria, and he stated that he had 
examined the cuticles of tho allied species P. Jaegeri Br. and P. brevipenne 
Kurr., but had failed to find any distinction between the three forms. His 
figure of the upper epidermis differed somewhat from those of Zeiller. In 
connection with the present work it seemed desirable to investigate further 
the cuticle structure of these forms, and, through the kindness of the authorities 
of the State Natural History Museum in Vienna, I obtained specimens of the 
Lunz Pterophyllums for investigation. 

Stur listed a large number of species of Pterophyllum as occurring in the 
Lunz beds (Stur, 1886, p. 99). This list was briefly revised by Krasser (1909, 
p, 116), who transferred some of Stur's species to other groups and divided the 
remainder into three sections. In his section B he includes among nine ''species” 
the forms longifolium, Jaegeri, and breviperme, which Leuthardt had previously 
distinguished in material from Neue Weldt. This author (Leuthardt, 1903, 
p. 14) examined in 1903 a series of forms from the locality which yielded the 
specimen first described by Schlotheim as AlgaciUe filkoidee, and reduced them 
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to three types, which he distinguished by the “ breadth index ” (the length 
divided by the breadth) of the pinnae. They were very similar in all other 
characters, and oven the breadth index varied somewhat according to the size 
or age of the frond. This work supported the recognition of Brongniart’s 
species longifolium and Jaegeri as distinct forms and necessitated the abandon- 
ment of Schlotheim’s specific name, as it was not clear which form was shown 
in this early figure. Zeiller, however, adhered to the old name, and it would 
appear from my confirmation, of Krausel’s opinion that there is no justification 
for the separation of the Lunz fronds into three species on >>readth indices. 
Consequently, Brongniart’s widely-used names should be droxiped and the 
name filicoides used for all the forms. 

From among my material I selected tliree specimens differing from each other 
in their breadth indices and in the width of the fronds. Each had the same 


Tkxt-fio. 18. 



Camera-lucida drawiiij^ of part of the lower cuticle of 
Pterophj^Uum filicoides (i^chloih.), X 266. 


general form, with pinnae attached by a broad base to a stout- axis, the sides of 
the pinnae were almost parallel, their apices obtuse, their veins parallel, but 
occasionally forking. Specimen A was about 9 cm. across at a distance of 
4 cms. from the apex. The breadth index of the pinnae was 11 *4 to 14. There 
were eight or nine fine veins in a pinna 3 mm. wide. Specimen B was of stouter 
build, its fronds being about 8 cm. broad, the stronger pinnae had a breadth 
index of 9, with fourteen veins in a pinna 4 mm. wide ; these veins appear 
somewhat stouter and closbr than those of A. Specimen C is much smaller, 
only 3-4 cm. across ; the pinnae are not quite at right angles to the rachis, 
their breadth index is 5*3 to 7 ; there are eight or nine veins in pinnae 
2*8-3 mm. broad. 
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The cuticles of these three specimens show no distinct differences ; they 
have the same general character as those described by Krausol, and they agree 
also with preparations which I have made from other fronds in the Vienna 
Museum and in the British Museum labelled PterophyUum Jaegeri Br. 

These cuticles have the following characters : — Upper cuticle shows cells 
of a uniform character, those lying above the veins are generally longer and 
narrower than the other cells, but some variation is seen in different parts of 
the same pinnae. Sometimes the cells between the veins are square or rectangular, 
but in others they are polygonal and less regular (see PI. 20 , figs. 4 & 5). The 
cell-walls are straight ; they vary in thickness. In the centre of some of the 
cells is a small, slightly thickened spot which may represent a rudimentary 
papilla, but which is never so well defined as that seen in P. cequale (Johansson, 
1922, pi. viii, fig. 21), and may be absent. A few stomata appear to be present 
on the upper cuticles of all the leaves examined (PI. 20 , fig. 4). Krausel reported 
that they occurred only near the margin of his specimens, but in some of my 
preparations they arc more plentiful in the areas between the veins in the 
centre of the leaf. The structure and arrangement of these stomata is generally 
similar to that seen on the lower cuticle. 

The cuticles from the lower side of the leaves are rather thin and show a 
marked distinction of the areas below and between the veins. The cells near 
the margin (PI. 20 , fig. 5) were larger and thicker than those of the central region 
of the epidermis where their walls were slightly sinuous. Below the veins the 
cells were elongated and almost rectangular, while stomata were absent ; 
between the veins the cells were nearly square and stomata were very abundant 
(text-fig. 13 ; PI. 20 , figs. 3 & 5). M^y of the cells on this surface possessed 
rounded structures on their surface-walls, probably papillae or hair-bases. 
The stomata vary in number in different parts of the pinnae. Their average 
distribution in areas between the veins is about 200 to the square millimetre, 
with variations between 140 and 230. The individual stomata are fairly constant 
in size, their length along the pore being about 40 They show a regular 
transverse orientation and tend to occur in longitudinal rows, though these 
rows may be interrupted frequently. Each stoma with its two subsidiary cells 
occupies about the same area as one of the adjacent cells in the field. The 
subsidiary cells show no traces of thickening or specialisation. The guard- 
cells are but slightly thickened, and there is no clear distinction between the 
thickenings of the upper and lower sides ; together they form spindle-shaped 
objects, sometimes becoming semicircular, which are shorter than the sub- 
sidiary cells and are joined to the longitudinal walls at their poles by delicate 
threads of cuticle. These fine threads run parallel to each other and do not 
meet at their junction with the adjacent wall as is shown in Krausers figure 
(Krausel, 1921, p. 206, fig. 4). A clear space is seen at the poles between these fine 
threads. The stomata of the lower epidermis differ somewhat from those of 
the upper in appearance of the thickenings of the guard-cells. On the upper side 
the thickenings are almost hemispherical, as shown in Krausel’s diagrammatic 
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figure, and the pore is clearly seen (PL 20 , fig. 4), but on the lower side the 
thickenings come into contact along the pore which is seldom clearly visible, 
while a thin dark line or spindle-shaped patch is seen in the centre of the thicken- 
ing of each guard-cell. The forms of these structures are shown in text-fig. 13. 

When we compare the cuticles of the other six species of the genus which 
have been studied, we find that, just as in allied species of other genera, e. gr., 
the Ptilophyllums, each species shows several distinct features in the details 
of cell-form, stomatal thickenings, papillae, etc. We should expect that if the 
three forms of these Triassic Pterophyllums were derived from three distinct 
species of plants they would show comparable differences in cuticle structure. 
But my observations agree with those of Krausel, and show that the differences 
between the cuticles of fronds having different breadth indices are not more 
than those observable between preparations made from different parts of the 
same frond. 

It seems safe to conclude that there are no adequate grounds for the recog- 
nition of Pterophyllum latvgifolium Br.„ P. Jaegeri Br., and P. brevipenne Kurr. 
as distinct sjxicies. They may be considered as forms of one species, for which 
Schlotheim’s name filicoided should be employed. 

Pterophyllum Grand’Euryi Sap. & Mar. 

IHerophylhim Grcmd'Euiyi Sap. & Mar.; Zeiller, Ba«s. Houile de Blanzy et Ureiisot, 
1906, p. 194, pi, xlvii, 1,1^. 

This species was founded on sxK^cimens from the upper zones of the Upper 
Carboniferous (Stephanian) in the coal basin of Blanzy, and has been studied 
in some detail by Zeiller. He was able to obtain some cuticle -preparations 
from both sides of the lamina and published several text-figures (Zeiller, 1906, 
p. 198, figs. B, B*, C) of them in his memoir. The slides which 1 was able to 
examine contained, no doubt, the preparations from which the figures were 
made. 

The cells of both upper and lower cuticles were more or less polygonal boimded 
by straight walls as shown in Zeiller’s figures. The cuticles of the upper 
epidermis were apparently devoid of stomata, while those of the lower epidermis 
show coivaiderable areas — ^probably those below the coarse veins — which are 
also without stomata. The positions of the stomata are shown in Zeiller’s 
figures as circular shaded areas, but their details are not illustrated or described. 
He noticed, however, that their orientation was not regular as in Pterophyllum 
JUicoides (longifolium). 

Examination of the individual stomata shows, however, that their relation 
to the surroimding epidermal cells was quite different from that of the species 
of Pterophyllum described above. As indicated in Zeiller’s figures, the guard- 
cells were apparently sunk below the level of the surface and their outlines are 
not visible. Above them was a small opening with five thickened subsidiary 
cells arranged round it in a circle. The rounded tips of these cells abutting on 
the stomatal cavity are strongly thickened, precisely as in Nilssonia mediana, 
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and the structure is very similar to the figure of this species in my previous 
paper, 

Zeiller considered that the epidermal characters of P. Omnd*Euryi showed 
a marked affinity with those of the Triassic and Jurassic species of Pterophyllum^ 
basing his comparison on his slides of P. JUicoides and P. Oeyiihausenianum 
which have been described above. Further examination, however, seems to 
indicate that maiked differences exist. The stomatal structure is probably 
of much greater significance than the shape of the epidermal colls, and this, in 
my view, indicates the desirability of a generic separation of the Stephanian 
forms from the Triassic species. 

Ptebophyllum Fayoli Renault. 

li^rophylhtm Fayoli Renault, Flor. foss. do Oominentry, pt. ii, p. 019, pi. Ixviii, 
tijj. l' 1890. 

Zeiller also studied cuticle-preparations of this species coming from the 
Upper Carboniferous basin of Commentry, and figured some examples in which, 
however, no stomata are shown (Zeiller, 1906, pi. xlvii, fig. 1 6, text-fig, D, 
p. 199). He regarded the shapes and sizes of the epidermal cells as indicating 
a specific difference between this species and P. Orand*Euryi, Unfortunately, 
the preparations in his collection had dried up considerably and had rendered 
detailed examination impossible. The thin straight walls of the epidermal 
cells could be seen, but no stomata were visible. However, some circular dark 
patches were seen which might have been due to the presence of some secreted 
substance, or may have been stomatal cavities filled with sediment which had 
not been removed in the process of ipaking the preparations. 

Anomozamites Schimper. 

As mentioned above, the fronds included in this group would be included in 
the genus PterophyUum under the original definition of that genus, and are by 
many recent authors (Seward, 1917, p. 648) regarded as forming only a sub- 
genus or section of the group which has been considered above. As regards 
external characters there is little save the shape of lamina at the apex and 
base of the frond which distinguishes this group, but it would appear from 
the present researches that the cuticle-characters furnish definite features for 
distinction. 

There is no need for a further re-description of the cuticle-structure here. 
It was described for Aitomozamites Nihaoni (Phill.) in our previous work, and 
since that description was published the cuticles of other species have been 
described. Gothan (1914, p. 44, pi. xxxvii, figs. 1-4) described and figured the 
cuticles of Anomozamites gracilis Nath, from the lower Liassic beds near Nurem- 
berg, while Halle (1916, p. 616, pi. xiii, figs. 16 22) has briefly described and 
figured the same species and also Anomozamites margiruxtus (Ung.) Nath, front 
Palsjo in S. Sweden. Recently Seward (1926, p. 241, pi. B, fig. 14) has described 
briefly the structure of the cuticles of Pterophylkm (Anomozamites) concinnvm 
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Heer as showing considerable similarity to those of the Anomozamites from 
Yorkshire, while Harris has described the cuticle of A. Hartzi Harris from E. 
Greenland and has re-examined A, minor from the same locality (Harris, 1926, 
pp. 80, 86, figs. 14 C, 15 A-E). 

The cuticles of all these spe(;ies possess very similar characters, the epidermal 
cells having very sinuous outlines, the stomata being rather irregularly situated 
and having small crescentic subsidiary cells, while the outer thickenings of the 
guard-cells are semicircular. Their structure shows a marked contrast with 
that of the species here described as belonging to the genus Pterophyllumf 
not only in the outlines of the walls of the epidermal cells, but especially in the 
orientation of the stomata, the shape and arrangement of the subsidiary cells, 
and the shape of the thickenings of the guard-cells. 

The differences in the cuticle-structure between Anomozamites Nilssoni or 
A. gra^cilis and Pterophyllum Oeynhavsianum or P. filicoides are of the same 
order or even greater than those separating species of Ptilophyllnm, Otozamites, 
and Temiopteris vittata. Differences in horizon or locality cannot now be 
urged as a reason for overlooking such differences as exist, and there seems to 
be no reason why the Anomozamites section of the more compreheiisivc genus 
Pterophyllum should not rank as a separate and independent genus. 

This being so, we may now return to the question of the systematic position 
of the Pterophyllum group in the restricted sense. It seems fairly (jertain that 
some species of Anomozamites (fronds) were borne on plants of a Bc»nnettitalean 
character (Nathorst, 1902, p. 9), but, if we regard them as distinct from the 
Pterophyllum types in the restricted sense advocated above, wc have little or 
no evidence of the botanical affinities of the latter group. Records occur of 
the association of Pterophyllum fronds with reproductive structures of a Bemiet- 
titaleari character (Krasser, 1917, p. 4), but these are not very trustworthy 
indications. 

On the basis of cuticle structure Mathorst separated Pterophyllum from the 
Otozamites group, w^hich contains the more typical Beimettiialean forms, and 
also from the Nilssonia and Ptilozamites groups. In my previous work two 
groups only, the Beimettitales and Nilssoniales, w’ere distinguished on the 
basis of cuticle structure, and the present investigation strengthens the view 
that these two classes may be recognised by the characters of their epidermis 
and stomata. These were especially distinguished by the mode of occurrence of 
the stomata, their thickenings and subsidiary cells, as well as by the sinuous or 
straight outlines of the epidermal cells, though the shapes and sinuosity of the 
epidermal cells vary from one genus to another, and too much reliance cannot 
be placed on this character. Now the foi’egoing description shows that the 
Triassic and Liassic species of Pterophyllum possessed a fairly definite type of 
cuticle structure. The stomata occur betw^een the veins and show' a regular 
orientation ; they were not sunken, and possess subsidiary cells which are not 
different from the neighbouring cells. The construction of the guard-cells was, 
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as far as can be ascertained from the remains of their thickenings, similar 
to that generally seen in the Bonnettitales. My observations agree with 
Johansson’s statement that in the two species which he studied the stomata 
possessed the type of structure typical of the Bennettiteee (Johansson, 1922, 
p. 34). 

The main differences separating the Pterophyllums (excluding Anomozamites) 
from the other Bennettitalean types are only the frequent absence of sinuous 
folding from the epidermal cell-walls and the mode of occurrence of the stomata 
between unspecialised subsidiary cells. But Johansson found well-marked 
folding in the species which he described as Pterophyllum Andramnumf while 
Harris found the same feature in P. Kochi and PterophyUum sp. C. cf. P. inter- 
medium Antevs, from East Greenland. In the species described above there 
is a marked tendency towards sinuosity in the walls of the lower epidermes, 
and it is evident that no importance can be attached to this feature. Thus 
while the Pterophyllums possess characters which distinguish them sharply 
as a separate genus, they should take a place near Anomommitea, Ptihphyllum, 
Otozamites, Dictyozamites, etc., as momWs of the Bennettitales until further 
evidence as to their reproductive structures is available. 

Conclusions. 

The results of the investigation of the cuticle structure ot fossil Cycad-like 
fronds shows that valuable information may be gained which will assist in the 
recognition and classification of these forms. The investigation of the cuticular 
structure of the rare Yorkshire species which has been called Dioonites Nathorsti 
Sew. showed that it should be plac^ in a distinct new genus, for which the 
name Leptopterophyllum is proposed. 

There is evidence that certain characters of the epidermal cells, such as their 
general arrangement, the distribution of the stomata, the form of the auxiliary 
cells, and the thickenings of the stomata, tend to remain fairly constant in 
species of the same genus differing widely in time, e. g., from the Lower Lias 
to the Middle Jurassic or even to the Lower Cretaceous, and also widely separated 
in space. There are no indications that the larger variations in cuticle structure 
are merely the results of variations in the local conditions of the environment, 
although it is, of course, by no means certain that the habitats of the forms 
described were essentially different in their ecological character. 

The cuticle characters serve as a means of discriminating between species 
of the same genus, between allied genera, and, sometimes at least, they enable 
us to group together genera in a major class (family or order). 

The study of the Pterophyllums shows how the cuticle varies from species 
to species. It indicates that the separation of these fronds in a class distinct 
from Oiozamitea and its allies, as was proposed by Nathorst on account of the 
supposed absence of sinuous walls from the epidermal cells, cannot be main- 
tained. On the other hand, evidence is furnished for the separation of the 
PterophyUum and the Arwmrzwmi^ types into distinct genera, on account of 
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the differences in the arrangement of the stomata, and the differences in the 
structure of both guard-cells and auxiliary cells. No clear transitional forms 
have been found, though Leptopterophyllum Nathorsii has fronds of the Piero- 
phyllum form with a cuticle that approaches the species of Anomommitea in its 
structure. 

Using the evidence from cuticle structure it would appear that the Upper 
Palaeozoic fronds described by Zeiller as species of Pterophyllum should be 
separated widely from the Mesozoic forms ; they appear to be more nearly 
related to the Mesozoic fronds of the Nihsonia t3rpc. 

The work described in this paper raises an important probh^m in nomenclature, 
which requires the serious consideration of palaeobotanists and might with 
advantage be discussed at some future Botanical Congress. We have shown 
that the study of the cuticles of Leptopterophyllum leads to its removal from 
the genus in which it would be placed by reference to external characters alone. 
It is probable that on the same evidence Ptilophyllum boreale will have to be 
removed from the genus Ptilophyllum, though in the present paper this has not 
been done. The same may be said for the PalaBozoic species of Pterophyllum 
mentioned above. The aim of our nomenclature is to distinguish species which 
are separable by well-defined characters, and to group our species in genera 
which, as far as possible, represent natural classes. Thus, so long as cuticle 
structure provides dt‘finite characters, it must be used as much as possible. 
The problem arises as to the relative value of the characters derived from the 
study of external form and those derived from cuticle studies. We also have 
to decide whether after the definition of a genus by reference to its cuticle 
characters it would lx? allowable to refer to that genus other specimens, similar 
in external form, w^hose cuticle structure is unknowm. 

The recent advances in the technique of palaDobotany make it clear that the 
futui’o will see considerable additions to oui' knowiedge of the cuticles of fossil 
plants of all ages, and some agreement on the nomenclature changes arising out 
of this knowledge would probably save much confusion in future publications. 
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EXPLANATION OF THE PLATES. 

Plate 20. 

(Where the lateral margin of the pinna is not seen, the double arrow shows the 
direction of the pinna axis.) 

Fig. 1 . Leptopterophyllum Nathonti (Seward). Part of lower cuticle, showing very sinuous 
outlines of the cells and scattered stomata. From Gristhorpe Bay, Yorkshire. 
X 117. 

Fig. 2. Pterophyllum Oeynhatisenianum Goepp. From Steierdorf. Cuticle from margin 
of pinna, showing cells of upper epidermis above and part of lower epidermis, 
with stomata below, x 52. 

Fig. 8. Pterophyllum fUicoideH (Schloth.). From Lunz, Part of lower cuticle, showing the 
regular orientation of the stomata, x 117. 
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Fig. 4. Pterophyllum filtcoiden (Schloth.). From Lunz. Part of upper cuticle, showing 
shape of epidei mal cells and a few of the stomata which may be present on this 
side. X 117* 

Fig 5. Pterophyllum Mivoiihs (Schloth.). Specimen C (probably sbP. hrevipenne Kurr.), 
From Lunz Upper and lower cuticles from margin. Some stomata are seen 
on lower ciiticlo. X 110. 


Pi.ATK 21. 

Fig. 1. Leptoptevophyllum NathornU (Seward). Part of type -specimen. From Lower 
Oolite, Yorkshire. In the Sedgwick Museum, Cambridge, Leckenby Coll. 
No. 222. Natural size. 

Fig. 2. I^ptopterophyllum Nathorsti (Hazard). Part of specimen. From (iristborpe Bay, 
Yorkshire. Showing bases of pinnae, venation, and part of rachis x 2*8. 
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Biology of Wood-rotting Fungi common in Forest Areas. By S. R. Bose, 
D.Sc., F.L.S., F.R.S.E., Professor of Botany, Carmichael Medical 
College, Calcutta. 


(Pi.ATKS 22-25, and J Text- figure.) 

[Road 14th February, 1929.] 

Introduction. 

During my investigations on hard fungi, on which I have been engaged since 
1018, [ have felt the necessity of an intensive study of the anatomy, cytology, 
and culture of some of them ; as without the elucidation of various points in 
their biology it becomes impossible to utilize our knowledge of these fungi 
for the protection of timber and other useful trees. 

Hard fungi (mostly Polyporacese) are found abundantly in forest areas. 
T have a good collection of them from different forests of Bengal, Behar, and 
Assam, and during my work in Europe I collected a number from forests 
round Paris and near Berlin. In this jiaper I have tried to bring out and 
discuss the biological peculiarities of the growth of twelve species in artificial 
cultures. I am indebted to the Royal Society of London for a grant towards 
the expenses of this work. 

(1) Trameies gibbom (Pers.) Fr. 

(Tissue-culture.) 

Fructifications of Trameies gibbosa (PI. 22- fig- 1) are common in Europe 
and have been descrilKid by Rea (1922). A number of big sjiorophores were 
collected from the forest of Fontainebleau near Paris in January, 1924, on 
dead branches of an old Fagm sylvaiica. It usually grows on stumps and 
on dead parts of beech, poplar, etc, — it is, therefore, a saprophyte. I have 
not been able to obtain this species in Bengal. It has been reported from 
Bontoc -Luzon growing on Larix occidentulis. 

For culture work a small piece of tissue was taken aseptically from the context 
of a fresh sporophore, and put in tubes, st/erilized in an autoclave, containing 
the following medium agar 2 per cent., sugar 5 per cent., and wood-decoction, 
200 c.c. To this was added alcoholic tannin 2 gms. per litre, and tartaric 
acid 1 gm. per litre, according to the method of Prof. Viala. Wood-decoction 
was prepared by taking 30 gms. of finely powdered wood in one litre of water, 
boiling at 100® C. for one hour, and then filtering. 

The culture work was begun on the 12th of January, 1924, in the laboratory 
of Prof. Viala at the Station des Recherehes Viticoles, Paris. The tubes were 
kept at room temperature, which varied from 64° to 68® F. ; growth began 
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from the tissue on the fourth and fifth days after inoculation. A number of 
tubes containing the above media were kept ready, and as soon as white mycelial 
growth was obtained it was transferred successively from one set of tubes to 
the other ; in this way chances of contamination were avoided. 

Prof. Viala (1922) has found, in the course of his work on vine disease 
caused by Femes igniarius and Stereum hirsutum, that the addition of a small 
quantity of alcoholic tannin (2 gms. per litre) to the media wonderfully favours 
the growth of hard fungi in artificial cultures ; he holds that the fungus secretes 
a diastase, which, mixing with the tannin in the medium (or in the plant tissues 
in the case of parasites), converts tannin into tannic acid. The presence of 
tannic acid is indicated by a brownish zone, and the fungus with the help of 
the tannic acid kills the living tissue, and thus it always advances by a brownish 
zone within the tissue of the plant. I also noticed in my cultures, after growth 
had continued for some days, a similar browning of the white medium caused 
by the white growing mycelia. On the 5th February, 1924, a large number 
of conidia were found on the hyphae, together writh many crystals of calcium 
oxalate ; the crystals were of two kinds, some being small and single, others 
large and consisting of a combination of rod-shaped crystals. Two kinds of 
white hyaline hyphae were noticed, some narrow and others broad. They 
formed a much-branched network. By April the hyphae were forming numerous 
drops of a shining liquid on their surface ; the drops w'ere first small and white, 
but subsequently they became larger and turned brown. On examination 
these drops wore found to contain numerous round, white and brownish conidia — 
both of approximately the same size ; it may be that the white conidia were 
later turned brown by the brownish liquid. Ultimately the brownish liquid 
was covered over by the white rnycelium. A number of sterile tubes, con- 
taining sterilized wood-decoction gelatin media, were inoculated with small 
drops of this liquid, containing both brown and white conidia. In course of 
time, they gave rise to a white mycelium of Trametes gibbosa in pure culture, 
and the whole of the slant was soon covered w’ith a vigorous growth. 

After successive transfers, when it was found that the whole of the slants 
of the tubes was covered with pure white mycelial growths (PI. 22- fig- 2), 
a number of large sterile flasks, containing the same sterilized medium, were 
inoculated with a subculture from the pure growth. These tubes and flasks 
with pure growths were kept within a glass chamber at the ordinary room 
temperature, and the fungus continued to grow satisfac^torily for a number of 
months. In all cases of vigorous growth it was noticed that the mycelium 
travelled up from the medium to the glass surface. In the flasks this could be 
clearly seen in the form of a circular white woolly mass above the media. 

Some sterilized Roux tubes, containing sterilized blocks of dead but compact 
wood of Betvla in contact with water at the bottom, were inoculated with a 
fragment of the mycelium from one of the pure growths ; in the course of two 
to three months the whole of the wood was covered externally by a white mass 
of tough and compact mycelium. I could not get any fructification from 
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these wood-blocks, on which the fungus still persists in the vegetative con- 
dition (PI. 22- fig- 3). They were prepared by cutting blocks of compact 
wood measm*ing four inches by half an inch from the central part of the dead 
stem, leaving out the outer bark ; they were first plunged for some time in 
boiling water in a pan, and subsequently were kept immersed in cold water 
overnight. This process was repeated for three days consecutively ; the 
object was to drive out air from the wood blocks and to get them water-soaked. 
They were next put in sterilised Roux tubes with water at the base, and the 
tubes were sterilized in an autoclave at 120° C. for 20 minutes. In the course 
of the culture work with the rest of the species described hereafter, the same 
process was re|K^ated when employing blocks of dead wood of the following 
species : — Tamarindua indica, Mangifera indica, Albizzia Lehbek, Spandias 
mangifera, and CceacUpinia pulcherrima. 

The tubes and flasks with pure mycelial growths in wood-decoction agar 
media were taken by me to Calcutta. Some of these pure growths were trans- 
ferred to sterile tubes containing sterilized malt-extract agar medium (agar 
2 per cent., malt-extract 3 per cent., water 100 c.c.) and some to Roux tubes 
containing sterilized blocks of dead but compact wood of Tamarindua indica 
and Albizzia Lfbbekj with water at the bottom. In the course of two months 
i he whole of the upper surface became covered with a vigorous growth of snow- 
white mycelium, and there was an exudation of numerous white glistening 
drf)ps from the h>q)hae. Cultures on wood-blocks have not as yet fructified, 
th<»ugh tiny fructifications (PI, 22- fig«- 4 & 5) appeared in two tubes, con- 
taining malt-extract agar medium, just towards the glass surface, in July 
1925, after a lapse of eighteen months of repeated subcultures. The external 
character of the hymenial surface agrees in all essentials with that of the 
fructification found in nature, but the pores formed do not contain basidia ; 
only a few spores were found, and numerous crystals of calcium oxalate. These 
s})ores were oval, with a thick wall, 6 x 4 /Lt, some faintly brownish, and some 
white. In some of the tubes pores were formed, as small depressions irregularly 
distributed over the surface, in the form of an elongated patch, recalling the 
pore-surface of the genus Poria ; these might be regarded as abortive sporo- 
phores. In this respect I entirely agree with the observations of Baxter 
(1924, pp. 63-64), regarding the formation of typical pilei in artificial cultures 
of Polyporace®. During my visit to the laboratory of the Centraalbureau 
voor Schimmelcultures, at Baarn, in July 1924, Mile. Westerdijk informed me 
that it was also her expeiience that sporophores formed in artificial cultures 
of Polypores do not contain basidia or basidiospores, but that only pores are 
formed, in which are found a number of conidia and conidiophores and a large 
mass of crystals of calcium oxalate. 

In conclusion, I must express my deep sense of gratitude to Professors Viala 
and Marsais for extending to me facilities for working in a well-equipped 
laboratory and for many helpful suggestions during the course of this culture- 
workt 
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(2) Polyporus adustvs (Willd.) Fr. 

(Spore-culture.) 

Polyporus adustus is common in Europe almost throughout the year. It 
has been described by Rea (1922, pp. 587-588). A number of good speci- 
mens were collected from the forest of Fontainebleau growing on Fagvs^ and 
from the forest of Coriiichen, near Berlin, on stumps, in February and August 
1924, respectively. Spores were white, oval, and about 5X2 p. 

For cytological study a piece of a fresh sporophore was fixed in Rigaud's 
fluid, microtome sections 5 fi thick were cut after embedding in paraffin, and 
they were stained with iron-hsematoxylin, following Heidenhain’s method. 
As a result of the study of the basidia a number of younger and much narrower 
basidia were found interspersed among the normal mature ones. Most of the 
basidia were binucleate ; in some there were four nuclei, in consequence of 
two divisions of the fusion-nucleus. In one basidium the anaphase stage 
of the fusion-nucleus with the transverse spindle was quite distinct, but the 
number of chromosomes could not be distinctly counted. 

Polyporus adustus is commonly a saprophyte, growing on deB,d parts of 
trunks, stumps, and fallen branches. Recently Brooks (1926) has reported 
it as a wound-parasite, causing considerable damage to apple-trees. The only 
previous record of it as a tree parasite (causing disease in beech-trees) is that 
by Prior (1913). I have not been able to get this species in Bengal ; but it 
has been reported from Sikkim by Theissen (1911), and more recently from 
Sonamarg, Kashmir, at an elevation of 9000 to 12000 ft., by Stewart (1924). 
Apparently it occurs only at high altitudes in this country. It has a wide 
distribution, occurring in India, Europe, North America, Cuba, Australia, 
New Zealand, East and South Africa, Brazil, Patagonia, China, and Sikkim. 

Method of Monospobous Culture*. 

Some good fresh sporophores of Polyporus adustus (PI. 22 * figs* 6 & 7) 
were taken direct from the field to the laboratory of Prof. H. Kniep at the 
Pflanzen-Physiologisches Institut in Berlin on the 11th September, 1924. 
On the inner surface of the upper lid of a Petri-dish, containing sterilized 10 
per cent, gelatin medium, a small piece of the sporopore, which was thoroughly 
rinsed in sterilized distilled water, was stuck by means of melted gelatin in such 
a way that the porous surface remained pointing downwards above the medium 
when the upper lid was put in position. The Petri-dish thus arranged was kept 
within a bell-jar, lined over the inner surface with water-soaked blotting paper 
to maintain humidity. After four or five hours the Petri-dish was examined 
under the low power of the microscope, and it was found that a large number 

* For this method, which has been followed in all spore-culturesy I am wholly indebted to 
Prof. Hans Kniep, of Berlin, who was kind enough to help me with his valued advice and 
suggestions. 
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of spores had dropped on the medium, over an area corresponding to the 
porous surface of the piece of sporophore. The moist condition of the enclosed 
air helps a good deal in quick spore-discharge. Three sterile tubes containing 
sterilized 10 per cent, gelatin media were placed in a water-bath to liquefy 
the gelatin. By means of a platinum loop spores were then removed from 
the same spot of the medium to the three tubes one after another in quick 
succession. The tubes were sharply rotated between the palms of the hands 
to secure a more or less uniform mixing of the spores in the liquid media, and 
their contents were then quickly poured aseptically into three sterilized clean 
Petri-dishes. In the third Petri-dish the number of spores was few and they 
were wide apart. As before, the Petri-dishes were kept within a bell-jar covered 
inside with moist blotting-paper. In the course of two days a number of spores 
had germinated into primary mycelia. The position of monosporous mycelia, 
isolated from their neighbours, was sought out under the microscope, and each 
was mark(3d by an object-marker. 

S(?ven such monosporous mycelia were transferred to seven sterile tubes 
containing malt-extract gelatin media (gelatin 10 per cent, and malt-extract 
3 per cent.). After growth had advanced a little, they were subciiltured to 
sterilized malt-extract agar media (agar 2 per cent., malt-extract 3 per cent.), 
seven days after their first transfer. The seven tubes with agar subcultures 
were taken ])y me to (-alcutta. They were kept within a glass chamber at the 
ordinary room tempcTature, which varied from 75° to 80° F. The growth w^as 
rather rapid, and the whole of the slants became covered in the course of two 
months, the white hyphae forming a number of small glistening drops. Ulti- 
mately the malt-extract agar was discoloured by the growing mycelia, the 
colour changing into a much paler yellowish one. A number of white round 
conidia were found on the hyphae. It is generally held that conidia are usually 
formed in a saturated atmos})here in artificial cultures, w^hereas in nature this 
state of saturation cannot be obtained. A number of transfers from the 
monosporous mycelia were made, on the 25th November and the 18th December, 
1924, to sterile Roux tubes, containing sterilized blocks of dead but compact 
wood of Mangifera indica, Tarmirindus indica^ and Alhizzia Lebbek and with 
a little water at the constricted ends. The blocks of wood w'ere prepared 
and sterilized in the same way as before {mde svpra, p. 419). In tw'o or three 
months some of these blocks became covered with a thick floccose growth of 
mycelium. In some the mycelium spread all round the glass surface from the 
wood-blocks, and in almost all it came dowm from the wood-blocks to the 
water surface. It grew luxuriantly in the w'atery medium, giving rise to a 
dense mat, floating on the water, and forming a number of glistening brow-nish 
drops on the surface. There were, however, some wood-blocks on which the 
mycelial growth w^as very poor. 

In one of these blocks of dead but compact wood of Mangifera indim, with 
a poor mycelial growth, four tiny fructifications, with pilear development, 
were formed on the 10th May, 1925, after an interval of about eight months ; 
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these fnictifications were situated almost in a line on one of the edges of the 
wood (PI. 22- fig- 8), but the mango-wood showed no sign of delignifioation. 
Other wood-block cultures have not as yet fructified. Out of the seven mono- 
sporous cultures, transferred on the 20th of September, 1924, in Berlin, to 
sterilized tubes containing malt-extract agar, three fructified here in Calcutta 
in February 1926 after an interval of about five months (text-fig. 1). These 
fructifications agreed in all essentials with those found in nature ; they were, 
however, much smaller, and in the pores that formed, no basidia could be found, 
though there were spores which resembled normal spores of Polyporus advMus. 
In the pores numerous crystals of different sizes were found. Changes of 
colour of the hyphae in culture were noted ; at first they were snow-white, but 
later they changed to a pale greyish colour with a slight brownish tinge. The 
old cultures formed a dense mat of thickly interwoven hyphae. In some wood- 
block cultures the growths completely enveloped the wood ; but their action 
on the different kinds of wood employed was not marked, the wood had decayed 
very little, and the delignifying action, as shown by the tests made for lignin 
and cellulose, was almost nil. 

(3) Stereum hiraidum (Willd.) Fr. 

(Spore-culture.) 

Stereum hirsutum (PL 22 - fig- 9) is a cosmopolitan species. It is found 
abundantly in forest areas in India as well as in Europe almost through- 
out the year, occurring on stumps, dead trees, logs, etc. A number of fresh 
sporophores was collected in Berlin in September 1924. The spore-deposit 
was taken on the 13th September in the laboratory of Prof. H. Kniep, following 
the usual method. By the 15th September a number of monosporous mycelia, 
which had germinated in poured agar plates, were transferred to malt-extract 
agar tubes. The growth at first was slow. The tubes were taken by me to my 
Calcutta laboratory in October. When they were unpacked, a vigorous 
mycelial growth was noticed in all the tubes. The hyph» were at first white, 
but later acquired a yellow colour here and there, and glistening drops of 
liquid were formed on the surface. On the 23rd December the growths were 
subcultured to another set of malt-extract agar tubes. By February 1925, 
after an interval of about five months, some of these monosporous mycelia 
had fructified on the upper end of the medium in contact with the glass surface 
of the tubes. 

On the 26th November fragments of monosporous mycelia were also trans- 
ferred to sterile Roux tubes, containing sterilized blocks of dead but compact 
wood of Tarmrindus iudica and Mangifera indica, with sterile water at the 
base. The mycelial growth on these wood-blocks was not very vigorous and 
did not completelys urround the blocks. By April 1926, after an interval of 
about seven months, resupinate brownish-yellow patches bearing abnormal 
fructifioations (PL 22 - fig- 10) had developed amongst the thick white mycelial 
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mat on the surface of wood-blocks. I could not find basidia, though spores 
resembling normal spores were abundant. The wood remained intact without 
being affected by the mycelial growth. 

The peculiarities of the mycelium of Stereum hirsutum in culture from the 
spore have been described by Cool (1912), and I entirely agree as to the details 
recorded by her. The discolouring of the malt-extract agar medium was 
noticed. In monosporous culttires a number of clamp-connections in the 
hyphse were seen, showing thdXSiereum hirsutum is homothallic,and it is strange 
that Brefeld could not find any. In older cultures chlamydospores were very 
abundant, occurring at intervals as small, round, lateral swellings on the hyph». 

Tkxi-fig. 1 



Fructifications of Polyporus adustus in culture. 


(4) Polysticlus sanguineus Linn. 

(Spore-culture.) 

Polysikius sanguineus is common in Bengal, and I have (1918) published a 
systematic description of it. It is of common occurrence in the forest areas 
of the Sunderbans, Buxa Range, Duar Forest, Cachar, etc., growing as a sapro- 
phyte on stumps of Dipterocarpus incanus, Hymeyiodictyon, Shorea robtista, and 
various other trees, as well as on dead prostrate trunks and also on roots. The 
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species has a very wide distribution in the tropics, but has not been found in 
temperate regions. 

Some fresh deep red sporophores were collected from the forests of Buxa 
Range in April 1925. The method followed for getting the spore-deposit 
was the same as with Polypoms adustua (vide supra, p. 420). After the spores 
had germinated in poured plates, a number of polysporous mycelia were trans- 
ferred on the Ist May to several sterile tubes containing sterilized malt-extract 
agar media, and the tubes were kept within a glass chamber at ordinary room 
temperature. The mycelium grew quickly. In the course of a week, the slants 
became covered with a white, cottony, pure growth. After a while there was 
noticed a gradual change in colour of the hyphse from white to red. The red 
colour appeared in patches ; in some it was in the form of a thick line, while in 
others it took the form of scattered dots over almost all the exposed surface 
of the medium. The exudation of glistening drops of liquid was rather scanty, 
and the discolouring of the malt-extract agar media was not pronounced. The 
hyphae bore a large number of crystals and were of two kinds — ^some being 
narrow and the others broad. 

By the 1st June, i.e., in the course of a month, a number of small abnormal 
fructifications appeared at several places on the media ; some were towards 
the glass surface on the upper end, others in the middle of the slant. Each 
tube contained three or four tiny fructifications, some of which had short 
lateral stalks. A compact porous surface with elongated pore-tubes was 
quite distinct (PI. 23 - f !)• The colour of the hymeniaJ surface was reddish 
browm. The pore-tubes did not contain basidia, but there were spores, which 
were oval, white, and measured 3x2 /x, and many crystals. A cytological 
study of the basidia was made by fixing small fragments of hymenium in 
Fleming’s strong solution ; they were finally embedded in parafiSn, and 
microtome sections, 4/x thick, were cut and stained mth iron-hsBmatoxylin. 
The prophase stage of the fusion-nucleus was quite clear in a large number 
of basidia. 

(5) Trametes cingulata Berk. 

(Spore-culture.) 

TrarmUs cingulata is a common saprophyte here, growing on dead branches, 
prostrate trunks, on logs and timber, etc. ; I have (1918) published a systematic 
description of it. 

Sporophores were collected from the forest of Buxa Range, growing on the 
outer bark of a dry Hymenodictyon excekum, in September 1925 ; a spore 
deposit was taken on the 1st December, following the previous method. The 
spore discharge was quite copious. In some of the old and dry specimens of 
Polyporaoeae, I have seen, as has also been noticed by other workers, that the 
spore-fall can be revived by keeping the specimens in a moist condition, as, 
for instance, in contact with moist cotton- wool on the upper surface of the 
pileus. On the third day a number of spores had germinated on poured agar- 
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plates and a number of polysporous myoolia were transferred to sterilized 
agar-tubes. The tubes were kept in a vertical position within a glass chamber 
at the ordinary room temperature. The white mycelium grew rapidly, and a 
number of crystals were noticed on the hyphse. There was no change of colour 
in the old hyphse, but the mycelium coloured the white medium brown, showing 
brownish tips towards thc^ glass surface. 

Small fructifications (PI. 23* fig**- & 13) were formed in two out of four 
inoculated tubes on the 25th December : they were situated at the top of the 
slants towards the glass surface, as in the majority of these cJiltures. Th(*re 
was no developni(*nt of a true pilous, but a bymenial surface was formed which 
agreed in colour and in all other €‘ssentials with that found in nature. It was 
very noticeabk^ that the two tubes which had fructified showed very poor 
growth of the v(\gctative mycelium. The pf)res contained no basidia, but a 
number ot spores whi(fi rescunbled the normal s])ores in colour, size, and measure- 
ment. As in all cases, several crystals were found within tin* pores. There 
was a copious spore-fall from those fructifications on the glass surface of the 
culture-tubes. 

(G) Lenzites malaccemis Sace. & Cub. 

(8 {X)re-eulture. ) 

Lt’nzUvH maluccevsis (PI. 23 fig- 14) was collected from the forest of Kulsi 
llixnge, Kamrup Division, in Assam, in January 1925, growing on a stumi). 
The hymenial surfacr is divided into a number of gills, rurming divergently 
]>arallol ; most of the gill-w'alls, which are composed of two layers, are separate 
for about two- thirds of their length, after which they become uiiiled. The 
lower surface turns yellowish in old s|jecimens, and the up]x*r surface is white 
and smooth and studded with small pustules. In the dried condition it is 
rather tough, thick, and coriaceous. On the 26th February the spore-deposit 
from a piece of a good sjxirophore was taken. A number of isolated spores 
had germinated on poured agar-plates after two daj’^s, and several monosporous 
mycelia were transferred to sterilized malt-extract agar tubes and flasks, and 
to st/crile Roux tul)es containing sterilized blocks of dead but compact wood 
of Tamarindus indicu, Spofidias mangifera, and Albizzia Lebbek, with a little 
sterile water at their bases. 

A number of subcultures w’cre growm in a series of tubes containing the same 
media. All the oultmcs were kept within a glass chamber at room temperat ure. 
White hy^ihae grew out abundantly ; discolouring of the malt-extract agar 
medium w^as not pronounced, but ultimately the old h^T^hae acquired a faint 
yellowish tinge. In many of the tubes there w^as an exudation of glistening 
drops of liquid. Pairing of a number of monosporous mycelia was done on the 
18th April in Petri-dishes containing sterilized malt-extract agar media. 

In some of these pairings of two monosporous cultures, examined after a 
month, a number of clamps, hyphal anastomoses, and chlamydospores w^ere 
noticed. Lyman (1907) has remarked that about 40 per cent, of Polypores 
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in pure spore-cultures possess some secondary method of reproduction, usually 
mycelial oidia or chlamydospores. 

A monosporous mycelium, about seven months old, grown in agar medium 
on a slide, then fixed in Fleming’s strong fluid and stained with Heidenhain’s 
iron-hsematoxylin, showed a large amount of oidia in chains, and a number 
of cysts and of helicoid hyphal formations, with the mycelium breaking up 
into oidia, similar to those observed by Rhoades (1918, pis. ix and xiv and 
text-fig. 4). 

On one of the wood-blocks of Albizzia Lebbek a distinct browning of the 
white hyphse in patches was noticed soon after the inoculation. The tamarind- 
wood was fully covered by a white felty mycelium, which turned brownish 
towards the upper end. No fructification has as yet been formed and the 
wood remains apparently unaffected. On two other kinds of wood-blocks 
the mycelial growth was poor, occurring in patches here and there ; one of 
them (on Spondias mangifera) had produced a fructification (PI. 23- fig- 
forming the porous surface which recalls the genus Poria^ after an interval of 
about four months. In all old cultures the hyphae, where they formed a dense 
mat, turned brownish here and there ; and in the flask-cultures they grew 
out of the media, forming dense clusters and knots in concentric rings round 
the glass surface, immediately above the level of the medium. 

One of the pairings of two monosporous mycelia in a Petri-dish, which did 
not unite (probably both being of the same sex), had fructified in October, 
after an interval of about six months from the date of inoculation (PI. 23- 
fig. 16). Two spots, bearing elongated wide pores, are clearly shown in the 
photograph. The normal sj)orophore, with the hymenial surface bearing 
divergently parallel gills, was absent in the culture. A section of the pore 
surface revealed a number of white oval spores, measuring 3x2/1, and several 
crystals. 

I hope to communicate the results of my study on the sexuality of those hard 
fungi (Lenz, malaccensis, Tram, lactinea, etc.), based on monosporous cultures, 
in a later paper. The work is at present in progress. 


(7) Ptychogaster. 

This Ptychogaster has often been collected, usually from July to January, 
in Calcutta and the suburbs, growing on the outer bark of the trunk of standing, 
as well as dead, Coesalpinia pulcJierrima trees in the form of a conspicuous, 
thick, irregular, yellowish-brown, swollen, and globular mass. It secretes a 
large number of yellowish drops on the outside. The colour changes from 
yellow to deep brown in old specimens. Usually the Ptychogaster is associated 
with the fructification of a big Polyporus — Polyporus {Xanihochrous) cakuUensis 
Bose — at its base A full description of this Polyporus has already been pub- 
lished by me (1925). I have established by means of artificial culture that the 
oonidia of this Ptychogaster ultimately give rise to sporophores of Pdypcrrus 
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calcuttensis in culture tubes. Boudier, Patouillard, de Seynes, and others have 
likewise shown, by cultiu-e-studies and by the discovery of basidiosporic hymenia, 
that some of the I^tychogasters are definitely connected with certain members 
of Polyporacese. 

A very small powdery piece of the Ptychogaster, containing a number of deep 
brown, round, thick-walled conidia, was put aseptically into ordinary potato- 
agar tubes on the 29th July, 1925. Brownish patches of mycelium were soon 
developed on the slant, which in course of time deepened into blackish-brown 
areas here and there. The culture-tube was kept in a slanting position in a 
glass chamber, and the slanted surface of the medium was exposed to the diffused 
light and ordinary temperature of the room. By the Slst October these 
areas on the edges of the slant in contact with the glass surface of the tube 
developed into a hymenial surface characteristic of Polyporus calcuttenais 
(PI. 23- fig- 17). No ])ileus was forme<l, but microscopic examination of the 
port's revealed a number of spores w^hich resembled the normal basidiospores 
of Polyporus calcuttensis in shai)e, colour, and measurement. No basidia could 
be found. 


(8) Polyjyorus mlcuUensis Bose. 

(S|X)re -culture.) 

From a piec(' of the normal sporophore of Polyporus calcuttemis growing in 
nature the sf)ore-de posit was taken on the 10th September, 1925. On the 
18th a number of monosporous raycelia were transferred from poured agar 
plates to sterile tub(5s containing sterilized malt-extract agar. In all these 
monosporous cultures the hyphae, which assumed a faint pinkish colour from 
the beginning, soon broke into chains of oidia, and sometimes into budding 
yeast-like cells. Externally the mycelium assumed a somewhat floury appear- 
ance. The vegetative mycelial growth w’as poor ; and later on, in the course 
of about two months, it gave rise to small, scattered, abnormal, and faintly 
pink hymenial spots, which contained a large number of white oval spores, 
measuring 4 x 6 /x. The mycelium did not discolour the malt-extract agar 
medium. The characteristic yellow^ colour of the hymenium and of the spores 
was not reached. The spores agreed in shape and measurement, though not 
in colour, with the normal basidiospores. 

From these monosporous cultures a number of transfers were made on the 
7th November to sterile Roux tubes, containing sterilized blocks of dead bxit 
compact wood of Ccemlpinia pulcherrirm (the natural host of the tungus) with 
sterile water at the base. In the beginning the hyphfe similarly broke up into 
chains of oidia. All of them, in the course of about three to four months, gave 
rise to abnormal, scattered, pinkish hymenial patches (PI. 24- fig«- 18 & 19), 
similar to those found in the malt-extract agar tubes. The mycelial growth on 
the wood-blocks was very poor. Microscopic examination of the pores revealed 
a large number of the seme white oval spores. I think that in the deeply 
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coloured hymenial tissue of the normal Polyporus calcuttensis the spores become 
coloured, whereas the very faintly coloured hymenial surface in the artificial 
culture gives rise to white spores. In this respect it may be compared to 
Xanthochrous radiatus of France, which has two kinds of spores of the same 
dimensions, some hyaline and some yellow. Probably spores become coloured 
by the colour of the hyphse of the pore-tissue during the rains. 


(9) Trametes lactinea Berk. 

(Spore-culture.^ 

Trametes lactinea is a common saprophyte here, growing on logs, on dead 
and prostrate trunks, and also at the bases of dry Siindri trees (Heritiera minor) 
in the Sunderbans forests. It has a wide distribution in the tropical zones of 
both the eastern and western hemispheres, occurring in Ceylon, Singapore, 
in different parts of Bengal, Cuba, New Zealand, and also in South Australia. 
I have previously (1920 b) published a systematic description of it. 

Some young sporophores were collected from the forest of Kulsi Range, 
Kamrup Division, Assam, in January 1925, growing on the dead branch of a 
felled Sal tree (Shoren robnsta). The spore-deposit was taken on the 2nd A])ril. 
Spores had germinated on poured agar plates by the 4th April, when a mono- 
sporous mycelium was transferred to a sterilized malt-extract agar tube, and a 
polysporous mycelium w’as directly transferred to a sterilized block of dead but 
compact wood of Mangifera indica within a Roux tube with a little sterile 
water at the bottom. The monosporous snow-white mycelium grew quickly 
on the malt-extract agar medium, and gave rise to a number of glistening drops ; 
the hyphso bore a number of sphaero-crystals ; sometimes sharjdy pointed 
acioular crystals were noticed. The discolouring of the malt-extract agar 
medium was slight. 

The mycelium broke up freely into chains of oidia (see PI. 24 - fig- 20), and 
the hyphsB were regularly uninucleated. In older cultures chlamydospores 
were also noticed. 

On the 18th April a fragment of the monosporous mycelium was transferred 
aseptically to a sterilized block of dead but compact wood of Spondias mangifera 
within a Roux tube. The growth on both the wood-blocks w^as very slow at 
first. The Roux tubes with the wood-blocks were kept in a slanting position 
in a glass chamber, exposed to the diffused light and kept at the ordinary 
temperature of the room. In about three months the growth of the mycelium 
on the wood-blocks was quite conspicuous. In the monosporous mycelium 
growing on Spondias mangifera the wood became completely covered by 
quite a thick felt of white interwoven hyphse, which turned deep yellow on the 
upper face ; whereas the polysporous mycelium growing on Mangifera indica 
covered only one side of the wood, passing in course of time to the other 
contiguous side of it ; here, also, the upper end turned yellow. By September 
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stalk-like structures grew out of the upper ends of both the wood-blocks towards 
the glass surface into the empty cavity of the tubes ; they subsequently became 
attached to the inner surface of the glass, their tips showed branching, and 
these branches ultimately bore fructifications. 

In the monosporoiis mycelium a small but typical pileus with the lower 
surface hymenial was formed ; one was noticed in September and another 
perfect pileus was noticed in March 1926 (PI. 24 - figs. 21 & 22). 

In the polysporous mycjclium, also, a small rounded fructification (PI. 24 - 
fig. 23), with pileus and hymenial surface, was formed after an interval of 
about eleven months in March 1926 ; the }X)res on the hymenial surface were, 
however, somewhat elongated, dej)ending on the uneven plane of growth 
The nature of the i:)ilei and tlie character of the hymenial surface in each were 
the same as in the sporophores formed in nature. The change of colour of the 
sporophore from white to yellow that occurs in old sporophores growing on 
logs in the open was noticed in the course of time in these artificial cultures. 

In connection with pure cultures of wood-rotting fungi grown on artificial 
media, Long and Harsch (1918) remark that true pilei are formed in artificial 
cultures only when rays of light fall on the tops of culture-tubes and none on 
the sides or the bottom ; but when culture-tubes are so place^ that the slant 
faces the light in such a manner that the rays are more or less at right angles 
to the surface of the m(*dium where the hymenium is being formed, only the 
hymenial surface without any pilear development will be formed. Howevfu’, 
both the Roux tubes with wood-blo(*ks inoculated with the mycelium of 
Trametes ladinea were placed in a slanting manner within a glass cupboard 
in such a way that the rays of light fell on the tub(*s from almost all sides, as 
well as from the bottom and the top ; even so they gave rise to true ])ilei. On 
th(^ other hand, a malt-extract agar Petri-dish inoculated with a fragment of 
the mycelium from one of the wood-bloeks on the 22nd February, 1926, and 
kept on a shelf of the glass cupboard, produced only hymenial patches (PI. 24 - 
fig. 24) in the course of a fortnight, although it was similarly exposed to the 
ordinary diffused light of the room. I think, therefore, that no clear comiection 
between the direction of the ravs of light and the formation of the i^ileus can 
be established, at least in this sj^ecies. 

The directive influence of gravity on the formation of the porous surface of 
sporophores was clearly shown by nwersing the original position, with referenc(' 
to gravity, of the polysporous fructification of Trametes lactinm on a wood- 
block of Mangifera indim. A number of pores were subsequently developed 
on the former pileus (PI. 25 - %• 25). 

Long before the formation within the two lioux tubes of the ty-pical pilei 
away from actual contact with the wood-blocks, some resupinatc patches of 
abortive porous surface, exhibiting the characteristic features of the genus 
Poria^ were formed here and there on the wood-blocks themselves. The latter 
were completely decay^ed and reduced to a soft friable mass by the mycelial 
growth. Ordinarily sporophore formation in artificial cultures is associated 
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with a poor vegetative mycelial growth, but the mycelial growth on both the 
wood-blocks, especially that on Spondias mangifera^ was quite vigorous. The 
sporophores were formed on the tips of stalk-like structures, which grew out 
of the wood-blocks within the dry air of the cavity of the tubes. Robinson 
(1926) remarks that the reproductive structures arise in cultures on solid media, 
after the growth of the mycelium over the surface has been checked. In 
ordinary cultures this is brought about by the growth of the hyphal extremities 
away from the moist agar-surface into the drier air at the margin of the culture. 
Probably a similar state of things took place here in the wood-block cultures 
of Trametes lactinea, 

A section of the pore-surface showed a number of normal pore-tubes, in 
which basidia and basidiospores were seen. 

(10) Polystictus hirmtus (Wulf.) Fr. 

(Spore-culture.) 

Polystictus hirsutua is very common here in Bengal, occurring as a saprophyte 
on dead wood, prostrate trunks, etc., throughout almost the whole year. This 
species has a very wide distribution, occurring throughout the tropics, in 
Australia, Madagascar, East Africa, etc. I have previously (1920 a) published 
a systematic description of it. Fresh sporophores were collected from the 
outer bark of a branch of the famous banyan tree in the Royal Botanical 
Gardens, Sibpur, on the 8th November, 1925. The spore-deposit was taken two 
days Iat€»T. On the 12th a number of polysporoiis mycelia were transferred 
from poured agar plates to malt-extract agar tubes. The tubes were kept 
exposed to diffused light at the ordinary room temperature. The mycelium 
grew rapidly. In the course of about a month it covered the entire surface 
of the slant. It was snow-white to start with, but after that turned yellow 
in patches, the older hyphae becoming yellow. A number of crystals were found 
on the walls of the hyphse, as in other cases. The ultimate discolouring of the 
malt-extract agar medium was also noticed. By the Ist February, 1926, after 
an interval of about two and a half months, a number of yellowish-brown 
hymenial patches were found at the top of the slants in contact with the glass 
surface of all the tubes (PI. 25- fig- 26). The vegetative mycelial growth was 
neither vigorous nor luxuriant. The colouring of the hymenial patches agreed 
with that of the sporophores growing in the open. Sections of these thin 
patches revealed a number of small round pores, in which a number of oval 
spores in clusters resembling the normal basidiospores were found. No basidia, 
however, were seen. 

A Petri-dish culture in malt-extract agar from a polysporous mycelium also 
fructified similarly in the course of about three weeks, forming thin browmsh- 
yellow hymenial patches on the border-line of the medium close to the glass 
lid of the Fetri*dish, where a number of spores were distinctly seen (PI. 25' 
fig- 27). 
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(11) Polyatictiis veltUinus Fr. 

(Spore-culture.) 

Polystictus velutinus was collected fresh from Pashok (Darjeeling) at an 
altitude of 2500 ft. in January and February 1927, growing on dead wood 
of Alntie nepalensis one abovt^ the other in imbricate fashion. This species 
has a very wide distribution, occurring in Europe, Asiatic Siberia, Sarawak, 
Borneo, Java, PhilippiiK' Islands, Japan, Middle Carolina, Cuba, Central and 
South America, Australia, New Zc^aland, and South Africa. I have published 
a systematic description of it with plates (1927). It comes close to Polystictus 
hirmtua, from which it differs in having the upper surface very soft and velvety 
and very faintly zoned. 

The spore-deposit from a fresh piece of sporophore was taken on an agar 
plate on the 9th February. On the 11th a number of polysporous mycelia 
were transferred from poured agar plates to malt -extract agar tubes and Petri- 
dishes. The tubes and Petri-dishes were kept exposed to diffused light at the 
ordinary room temperature. The temperature and humidity varied from 
82° to 98° F. and from 08 to 75, respectively. The growth of the mycelium was 
rapid. The surface of i he media was soon covered by a white fclty grov^th, in 
which two kinds of h3q)ha^ were noticed — some narrow and others broader. 
The hypha? showed a number of crystals of different forms on the outside. 
The older hj'phae bore a number of oidia formed in chains. I There was a marked 
discoloration of the malt-extract agar medium, the colour becoming pah' 
yellow, at places almost white.' The formation of hymenial patches was 
noticed at the upper ends of slants (PI. 25 - fig- 28) within the tubes on the 
22nd March and in the Petri-dishes a number of thin hymenial patches were 
formed on the border-line of the medium (PI. 25 - fig- 29) in contact with the 
trlass surface of the wall of the dish on the 9th March. • The porous surfaces, 
at first pure white, in the course of time acquired a light yellow tinge. A 
subculture from the first set, inoculated on the 2nd March, fructified on the 
30ih, small si)orophores covered with soft velvety yellowish hairs being found 
on the upper edges of slants, in contact with the glass surface of the tubes as 
before. A subculture from the second set fructified after an interval of elev(Ui 
days, and that from the third set after an interval of eight days only. One of 
these subcultures gave rise to a normal sporophore within the tube at the 
upper end of the slant (PI. 25 - fig- 30 ), the upjx^r surface of which was soft 
and minutely velvety, gradually acquiring a yellowish tinge, and the lower 
surface was hymenialy^ A mycelial transfer to a sterilized wood block of 
Spondiaa mangifera witliin a Boux tube with sterilized water at the constricted 
end has not yet formed sporophores after an interval of about eight months, 
but persists in vigorous vegetative condition, the wood being covered all over, 
specially at the lower part, with a white woolly hyphal growth forming yellowish 
patches here and there, the wood itself remaining apparently sound. 
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Sections of these hymenial patches revealed a number of small round pores, 
in which no basidia were found, but only a number of white oval spores 
resembling the normal basidiospores. 

(12) PolypoTus ostreiformis Berk. 

(Spore-culture.) 

PolypoTU8 ostreiformis is common in Bengal, growing as a saprophyte on dead 
wood and prostrate trunks in forests. This species has been reported from 
the Pliilippine Islands and Ceylon. I have published a systematic description 
of it with plates (1921). A fresh specimen was collected from our College- 
compound on the 10th September, 1927. The spore-deposit from a small portion 
of the sporophore was taken on the same day on an agar plate. On the 12th 
a number of polysporous mycelia were transferred from poured agar plates to 
malt-extract agar tubes. The tubes were kept at the ordinary room tempera- 
ture of the glass chamber. During the period of growth the temperature and 
humidity varied from 83° to 88° F., and from 68^ to 70'*, respectively. In the 
course of fifteen days a number of hymenial patches (abnormal sporophores) 
were formed at the upper ends of the slants in contact with the glass surface 
of the tubes (PI. 25* fig- 31), as in other cases. The vegetative growth of the 
white felty mycelium on the surface of the media was rather poor. Two kinds 
of hyphae were noticed, some narrow and others broader. The porous surface 
at first looked pure white, then gradually acquired a yellowish- brown tinge 
The discolouring of the malt-extract agar medium was very slight, almost nil. 
Excretion of a number of crystals by the hyphae was noticed, and a number of 
clamp-connections on the hyphae were distinctly seen, chlamydospores being 
also found. Examination of the porqus surface showed a number of spores 
resembling the normal basidiopsores ; probably these are secondary spores, as 
noted by Baxter (1924) ; no basidia, however, were seen. 

General Remarks. 

The Germination of Basidiospores and the Presence of Basidia, 

The spores of many Hyraenomycetes are difficult to germinate; and in others, 
though the spores germinate, it is difficult to obtain the final fructifying stage. 
No satisfactory explanation of the cause of this failure can be offered ; but it 
is a hopeful sign that, with the advance of time and of consequent knowledge 
a number of species are being gradually added to the list of those of which 
artificial culture from the spore is possible. In connection with my cytological 
study of the sporophores of Polypores, collected at different times of the year, 
I have found that it is rather rare to get sporophores with basidia ; probably 
the basidia collapse soon after their formation and the discharge of their spores ; 
they may reappear in favourable seasons. Buffer (1922-24) has remarked 
that in Agarics basidia collapse soon after the formation and the maturation 
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of the four spores at the apex, and that the place of the collapsed basidia is 
at once taken up by basidia of the second generation, and so on. But I am 
of opinion that in cultures of Poly pores succeeding generations of basidia are 
not immediately formed ; at least, I could get no indication of such in the 
sporophores of the species that I have studied. Faull (1921) has observed 
that each annual hymenial layer of tubes in Fotnes fomentarivs may produce a 
crop of spores for four years in succession. As noted by Buller (1922), further 
elucidation is required as to whether the same hymenial layer functions each year 
by the pushing up into it of new basidia developed from the sub-hymenium, 
or whether four new hymenial layers are formed one above the other, thus slightly 
narrowing the diameter of the tube. As an instance, I might cite the example 
of Ganoderma (Fomes) liicidum (Leys.). This species is cosmopolitan, and I 
have collected it abundantly from different parts of India and Europe at almost 
all times of the year ; biit in one or two instances only have I been able to find 
basidia with in its tubes, though spores are quite common. 

The Injluence of Gravity, 

In all cases it was noticed that the fruit -body as a whole was positively 
geotropic, that the pores were formed parallel to the force of gravity, 
and that, in true pilear development (as of Trarmtea lactinea), a crust w’as 
formed on the uppt^r surface of the fruit -body and the h)nnenial surface on 
the under side owing to the stimulus of gravity. 

The position of the pores of a growling sporophore could be easily changed 
simply by reversing the original position of the culture-tube with reference 
to gravity. This was noticed previously in the polysporous fructification of 
Trameies lactinea (PI. 25- 2o), where the pores were formed on the former 

pileus in the reversed position. 


The Influence of Sunlight on Cultures, 

The cultures were kept within a glass chamber, and were exposed to the 
diffused light of the room from 11 a.m. to 6 p.m. every day except Sundays. 
The wood-block cultures were kept in Roux tubes in a slanting position, w^hile 
the test-tube cultures and the flask-cultures were kept in a vertical posit icn. 
Two wood-block cultures of Lenzites nmlacee'nsis were kept entirely in the 
dark within a box in a dark room for about seven months ; in both, the mycelial 
growth was very vigorous, and in one case a brown patch in the wkite mycelium 
was noticed from the beginning. Both of them remained sterile. Sporophore- 
formation was noticed only in cultures that were exposed to light, and in the 
majority the sporophore-formation was associated with a poor vegetative 
growth. Thus, the general effect of light seems to be, as noted by Long and 
Harsoh (1918), to check the vegetative growth, and this is ultimately followed 
by sporophore-formation. 

WNN* JOUBN.— BOTANY^ VOL. XLVIII. 2 1 
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Records of Temperature and Humidity. 

A thermograph was kept on a shelf within the glass chamber of the culture- 
room. The temperature varied from 78® to 81® F. in the months of October 
and November, 1924, and February and March, 1925, and from 73® to 75® F. 
in December, 1924, and January, 1926 ; the humidity usually varied from 66 to 
70 in the months of October and November, 1924, and February and March, 
1925, and from 58 to 60 in December, 1924, and January, 1925. 

The Positim of Sporophores on Media, 

In most oases of sporophore-formation within the tubes it was noticed that 
they were formed on the upper end of the slant towards the glass surface, as 
has also been noted by Long and Harsch (1918). Even when the sporophore 
was formed on the sides or at the bottom of the slant it was always away from 
the moist agar surface towards the glass surface, and in Petri-dish cultures the 
fructification was mostly noticed close to the glass lid (PI. 23- figs. 27 & 29) ; 
it was rare (I observed it only in Polystictus sanguineus) that sporophore- 
formation was seen about the middle of the slant entirely within the medium. 
Probably it is dependent upon the drier air at the margins of the culture. 
But, besides this, there is a definite correlation between internal metabolic 
changes of the fungus causing diminution of vegetative growth and the forma- 
tion of sporophores. This has been treated at some length in an interesting 
paper by Robinson (19266). He remarks that “in the determination of the 
transition from purely vegetative growth to the development of reproductive 
structure the primary factors appear to be the internal metabolic changes 
associated with a diminution of growth.” 

The Density of the Mycdium and Sporophore-formation. 

It has been noted in the course of my work that almost all cases of sporophore- 
formation have been associated with a poor vegetative mycelial growth. The 
works of Klebs (1898, 1902) and Robinson (1926 6) show that there is an anti- 
thesis between the vegetative growth and reproductive activity. Robinson 
remarks that “if the conditions of culture are so arranged that there is no 
falling-off in the growth-rate, then no reproductive structures are produced.” 
This happened with some of the wood-block cultures of Trcmetes gibbosa, 
Polyporus adustus, Lenzites malaccensis, and Polystichis vdutinus, where the 
mycelial growth on the wood-blocks was quite vigorous and continuous, with 
the consequence that fructifications have not as yet appeared. Only in two 
wood-block cultures of Trametes lactinea was the mycelial growth quite vigorous, 
and still they ultimately bore fructifications ; but the sporophores were situated 
on the tips of stalks, projecting about 3 cm. out of the upper end of the wood- 
blocks, within the dry air of the cavity of the tubes. I agree with Robinson 
(19266) that here probably a check on the mycelial growth over the surface of 
the wood was brought about by growth of the hyphal extremities away from 
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the moist wood-surface into the drier air within the cavity of the tubes, where 
alone the fructifications were formed. In almost all wood-block cultures in 
Broux tubes it was noticed that the mycelial growth on the lower ends of the 
wood-blocks, in actual contact with water, was very vigorous, and that some 
of them actually travelled down to the watery surface, growing luxuriantly 
and forming a dense floating mycelial mat, which persisted in the vegetative 
condition. 

The Length of the Life-cycle in different Media. 

It was found, in the course of my work with different species, that in artificial 
cultmes on blocks of wood the length of the life-cycle was prolonged, while in 
the tube- and plate-cultures of malt-extract agar it was much shorter. 

The Development of True Pilei in Artifwial Cvltures. 

In most of these artificial cultures the fungi usually failed to produce typical 
pilei (c/. White, 1920). Sometimes only the hymenial surface with characteristic 
pore-tubes was formed ; in others an elongated patch, consisting of shallow 
pores and recalling the structure of the genus PoriOy was formed ; while there 
were some which persisted in the vegetative condition, as noted by Baxter 
(1924). Sections of these pore-surfaces usually showed a number of spores, 
which resembled the nonnal spores in colour, shape, and size ; and there was 
sometimes an enormous deposit of these spores on the opposite sides of the 
cultme-tubes. But I could not find basidia in them. Baxter regards these 
as secondary spores distinct from basidiospores. Only in the wood-block 
cultures of Tramelea lacti'nea and Polyporus adustus and in one of the malt- 
extract agar tubes of Polystictus veltUinns was I fortunate enough to get the 
development of perfect pilei. In this connection I cannot agree with Long 
and Harsch (1918) that typical pilei can be formed only when the rays of light 
fall on the tops of and parallel to the culture tubes, and none on the sides 
or the bottom. My experience with the development of the typical pilei 
of Tramelea lactinea in artificial cultures is quite otherwise, as I have noted 
above. 

The Nature of the Media favourable for Fructification of Wood-rotting Fungi. 

I agree with Long and Harsch (1918) that no special decoction is necessary 
for the sporophore-formation of these wood-rotting fungi, and that they can 
fruit on a wide range of media, just as some strictly parasitic fungi do, 
irrespective of their special host. In my cultures almost all of them fruited on 
a purely artificial medium, namely, malt-extract agar. 

The old notion of the specific nature of some Hymenomyoetoua fungi 
with reference to particular species of host-plants was that these supply the 
nutritive substances necessary for their growth, and hence they are found 
only on these particular plants. Lutz has observed recently, in the course of 
his work on a large number of wood-destroying fungi (1925), that this notion 
of the specific nature has no value ; that all of them can be grown on artificial 
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media ; that their growth is not due to different kinds of nutritive substanoes 
in different trees, but to the absence of certain substances unfavourable to their 
growth within the trees attacked ; and that the immunity of a tree with respect 
to a particular fungus can be broken down by weakening the wood with hot 
w^ater, and thereby bringing about some alteration or destruction of the antagon- 
istic substance originally present in the tree. It seems possible that this can 
explain to a certain extent why some of the hard fungi, which were formerly 
known as true saprophytes, are gradually being discovered as wound-parasites, 
owing to an internal change in the nature of the trees. 
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EXPLANATION OF THE PLATES. 

Plate 22. 

Trametes gMosa (Pers.) Fr, 

Fig. 1. Hymenial surface of the sporophore growing in nature. 

Fig. 2. White mycelial growth in artificial culture. 

Fig. 3. Growth on sterilized wood-blocks, the fungus persisting in vegetative condition. 
Figs. 4 & 5. Fructifications formed in artificial cultures within tubes. 

(Fig. 5 twice the original size.) 

Polpporus iidustus (Willd.) Fr. 

Fig. 6. Imbricate growth of sporophores in nature. 

Fig. 7. Hymenial surface of the sporophore. 

Fig. 8. Tiny fructifications formed in artificial culture on a sterilized wood-block within a 
Roux tube ( X 2). 

Fig. 8 {a) shows the position of the four sporophores. 

Stereum hirstUum (Willd.) Fr. 

Fig. 9. Sporophore growing in nature. 

Fig. 10. Resupinate fructification formed in artificial culture on a sterilized wood-block 
within a Roux tube. 


Plate 23. 

Polystictus sanguineus Linn. 

Fig. 11. Fructification in artificial culture within a tube (x 2). 

Trametes cingidata Berk. 

Figs. 12 A IS. Fructifications formed in artificial cultures within tubes. (Fig. 13 a the 
original size ; other figs. X 2.) 

Leneites malaccensis Sacc. & Cub. 

Fig. 14. Hymenial surface of the sporophore growing in nature. 

Fig. 16. Fructification formed in artificial culture on a sterilized wood-block within a Rou.\ 
tube. 

Fig. 16. Fructification formed in Petri-disb culture of a pair of monosporous mycelia. 
(Big. 16 a shows the location of two hymenial spots.) 
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Ptyehoga$iet\ 

Fig. 17. FructificAtion of Polyporm caleuttemis in Artificial culture from the conidia of 
Ptychoga$ter» 


Platb 24. 

PolyporuB cakuUemiB Bose. 

Figs. 18 & 19. Fructifications formed in artificial cultures on sterilized wood-blocks within 
Roux tubes, (big. 18 x 1^. Fig. 19 x 2.) 

TravMtei lactima Berk. 

Fig. 20. Photomicrograph under oil-immersion lens of a monosporous mycelium copiously 
breaking up into chains of oidia^ and also showing the uninucleated condition of 
the hyphss. 

Fig. 21. Fructification from a monosporous culture on a sterilized wood-block within a 
Roux tube. 

Fig. 22. Another fructification from the same monosporous culture ( x 2). 

Fig. 23. Fructification from polysporous mycelium in artificial culture on a sterilized wood- 
block within a Roux tube ( X 1*6). 

Fig. 24. Petri-dish culture showing two hymenial spots (a) and a shining gum drop (6). 

Plate 26. 

Trametes lactima Berk. 

Fig. 26. Upper surface of the polysporous fructification becoming porous, due to the reversal 
of the original position with reference to gravity ( X P6). 

PolystictuB hirButus (Wulf.) Fr. 

Fig. 26. Fructication formed in artificial culture within a tube. 

Fig. 27. Fructification formed in Petri-dish. 

Polystictus velutinuB Fr. 

Fig. 28. PVuctification formed in artificial cultitre within a tube. 

Fig. 29. Fructification formed in Petri-dish. 

Fig. SO. Normal fructification formed within a tube. 

Polyporus oHrei/ormis Berk, 

Fig. 31. Fructification formed in artificial culture within a tube. 
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Aylmer Bourke Lambert and his ‘ Description of the Genus Pinna. ^ By 
H. W. Renkbma, Agricultural University, Wageningen, Holland, and 
John Abdaoh, Department of Botany, British Museum. (Com- 
municated by Dr. A. B. Rbndlb, F.R.S.) 

[Read 23rd January, 1930.] 

Aylmer Bourke Lambert, only son of Edmund Lambert and Hon. Bridget 
Bourke, daughter of John, Viscount Mayo, was bom at Bath, February 2, 
1761. A passionate collector from his boyhood, especially in the field of botany, 
Lambert, before he was old enough for school, had formed a little museum at 
Boyton House, near Heytesbury, Wilts, his father’s seat. A pencil drawing of 
the house by James Sowerby, dated July 16, 1808, is in the possession of J. B. 
Sowerby, Esq., of Chertsey. He matriculated in January 1779 at St. Mary 
Hall, Oxford, where he became acquainted with the botanist and topographer, 
Daniel Lysons, and shortly afterwards with Joseph Banks and James Edward 
Smith. 

After his father’s death (1802), Lambert was enabled to indulge his taste for 
botany. He removed from Salisbury to Boyton, whei*e he busied himself in 
enlarging his herbarium, which, in time, became one of the most valuable and 
important private collections, containing about 3(),0(X) specimens. 

This collection was freely open for the use of men of science, and Lambert set 
Saturday apart for the reception of scientific visitors, who brought with them, 
or sought information on, botanical matters. In his ‘ Life of Bentham,’ Dr. B. 
D. Jackson refers to a visit paid by Bentham and Alphonse de Candolle to Lam- 
bert at Boyton (p. 70), and also quotes a reference by Bentham to Lambert’s 
keenness for fine specimens (p. 78). 

Of his herbarium and the principal collections of which it was composed, a 
full account is given by David Don in the second volume of Lambert’s ‘ Pinna ’ 
(1824). This also appears, with some abridgement, in Sir R. C. Hoare’s 
‘ Modern History of South Wiltshire ’ (i, 214-322). Don was, for many years, 
Curator of Lambert’s herbarium and botanical library, and was also Librarian 
to the Linnean Society 1822-41. Further particulars of the collections are to 
be found in three Catalogues, copies of which are in the Department of Botany, 
British Museum (with purchasers’ names and prices), at Kew, and elsewhere, 
namely (1) Catalogue of the valuable botanical library of the late A, B. Lambert 
— ^Which, by order of the Executors, will be sold by auction, at 26 Lower 
Grosvenor Street (the residence of the late Mr. Lambert) ... on April 18th, 
1842, and Two following Days. 42 pp. ; (2) Catalogue of some few paintings, 
drawings, prints . . . which . , . will be sold ... on April 21st . , . 8 pp. ; and 
(3) Catalogue of the highly valuable botanical museum . . which . . . will be 
sold . . . June 27th . . . and Two following Days, 16 pp. See also Lond. Journ. 
Bot. i, 396 (1842). 

UHN, journ. — BOTANY, VOL. XLVIH 2 L 
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The account of the sale in Gard. Chron. April 23, 1842 (p. 271), and July 2nd 
(p. 439), states that the books realised about £1,110 and the plants £1,170. 
A portion of the herbarium, including the valuable herbarium of Ruiz and 
Pavon, was purchased by Robert Brown for the British Museum, and another 
portion by Delessert. From the library the Dept, of Botany (British Museum) 
acquired the MSS. of Ruiz and Pavon relative to their botanical exploration in 
Peru and Chili (1777-88), including the journal of the voyage and descriptions 
of plants, this lot being withdrawn from the sale ; it also has Lambert’s 
copy of Sole’s ‘ Menthse Britannic8B ’ and his copy of Hudson’s ‘ Flora 
Anglica ’ (1778) with MS. notes ; a similar copy, the manual of his youth ” 
(Diet. Nat. Biogr. xxxiii, 7), is in the British Museum (Bibl. Banks, 447 a, 
14-15). In 1841 Lambert presented a copy of Cramer’s ‘ Papillons exotiques ’ 
to the British Museum ; this work, now in the Dept, of Zoology, had been 
the property of H. Seymer, by whom it had been annotated, and some of 
the plates retouched. A volume (Bibl. Hook.) containing over 200 letters 
addressed to Lambert (1781-1841) and 25 letters from him (c/. Kew Bull. 1891, 
326) to Sir W. J. Hooker, Lindley, Bentham, and John Smith are at Kew. 
Two letters from Lambert to Robert Brown are in the Dept, of Botany, 
British Museum. 

On the foundation of the Linnean Society in 1788, Laml>ert became a Fellow, 
and from 1796 to his death, a period of nearly fifty years, was one of its Vice- 
Presidents, being the last survivor of the original members, and “ the last, as 
I have been informed, who wore in the Chair, the presidential three-cornered 
hat ” (Huxley, ‘ Life and Letters of Sir J. D. Hooker,’ ii, 429). Edmund 
Lambert, his father, was F.L.S. from 1797-1802, and contributed Observa- 
tions relating to the Migration of B^s to Trans. Linn. Soc. iii, 12, 

Finding that Boyton did not suit his health, Lambert, after the loss of his 
wife (n^e Catharine Bowater), left his country seat and took a house at Kew 
Green) t, preferring the proximity of the Royal Botanic Garden. Here he 
died on 10 January, 1842, having nearly completed his Slst year ; he was 
buried at Boyton. Sir J. E. Smith dedicated to him the genus Lambertia 
(Proteaceee), and describes him as “ one of the most ardent and experienced 
botanists of the present age, whose ample herbarium and library are ever open 
to the cultivators of his favourite science, as his heart is to the best feelings 
of friendship ” (Rees’s Cyclopaedia, xx), Martins founded a new genus, AyU 
meria (Caryophyllacese), and Douglas honoured him in Pintia Lambertiana. 
He is also honoured in the specific names Scaveola Lambertiana De Vriese and 
HaaJee Lamberti Sweet. 

The Linnean Society has three portraits of Lambert : (1) in crayon by 
J. Russell, R. A., pres, by Robert Brown, 15th Nov., 1863 ; this is engraved in 

t Mr. 8kan informs us that the address ** 10 Cumberland Piaoe, Kew,'* appears bn some 
of Lambert’p. letters at Kew ; this is near the Ciumberland Gate, and is now 300 Kew Road, 
bub it is hardly “ Kew Green." 
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line and stipple by Holl in R. J. Thornton’s ‘ New Illustration of the Sexual 
System of Linnasus ’ (10 April, 1805) : (2) in oils by an unknown artist ; 
(3) a miniature plaster bust by R. C. Lucas, dated 1832. There are also (4) 
the engraved frontispiece to his ‘ Description of the Genus Pintos,' vol. i (1803) 
and (5) engraving by W. Evans from a drawing by H. Edridge in CadeU’s 
‘ Contemporary Portraits ’ (1811), 

Lambert’s ‘ Description of the Genus Pinna' one of the most splendid 
publications of its day, is his best-known work ; but he also wrote ‘ A Descrip- 
tion of the Genus Cinchona/ and many botanical and zoological papers, published 
mainly in the ‘ Transactions of the Linnean Society ’ ; these are listed on p. 464. 

As stated by Dr. J. Valckenier Suringar (Med. Landbouwhoogeschool, 
1926, XXX, 63), again and again one finds citations of Lambert’s ‘ Pinus/ 
which are contradictory and give rise to confusion. This is due to the fact 
that not only was the work issued over a long series of years, but also, and to a 
high degree, to the circumstance that copies of what is apparently the same 
issue do not always agree in contents and arrangement ; in addition, many 
errors have escaped the notice of correctors. 

The following are the editions of the work. The notes in [ ] indicate copies 
available in London : — 

(1) 1803 [-“7]~24. fol. 2 vols. [Brit. Mus., Dept, of Printed Books (2 eopies) 
and Dept, of Botany ; Linnean Society (2 copies of vol. 1, but no copy 
of vol. 2) ; Kew]. 

(2) 1828-37. fol. 3 vols. [Brit. Mus. (Dept, of Printed Books) ; Linnean 
Society (copy marked vol. ii, but containing a few plates from vol. i 
(see list of contents on p. 463). 

(3) 1832. 8®. 2 vols. [Brit. Mus. (Depts. of Printed Books and Botany) ; 
Kew ; Linnean Society ; Lindley Library]. 

(4) 1837 [-42]. fol. 3 vols. [Brit. Mus. (Dept, of Botany)]. 

(6) 1842. 8®, (Text), fol. (plates) 2 vols. [Lindley Library]. 

Pritzel (Thes. Lit. Bot.) and Jackson (Guide Lit. Bot.) quote only the first 
three editions. 

Each issue of the work appears to be made up, with many irregularities, from 
the material available, at the time, to the publishers. A quantity of letterpress, 
principally of the appendix, and some loose plates formed item 410 at Lambert’s 
sale. 

Usually it is insufficient to quote the work by the number of the edition 
alone ; it is preferable to add also the year of publication. 

It is customary to regard the two volumes of 1803~7“-24 as constituting the 
whole first edition, and to consider vol. iii (1837) as belonging to the second 
edition. 

In the ‘ Bradley Bibliography ’ (ii, 12), however, the first edition is quoted 
ihw ; 3 v<d, port. 9,6 pi. F*. London, 1803-37 ; this copy, in the librwry of thp 
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Arnold Arboretum, is composed of a vol. i with 47 pis., vol. ii with 22 pis., 
and vol. iii with 27 pis., and was purchased from William Wesley in 1906. 
Quaritch’s General Catalogue, 1887, p. 180, mentions (item 1243) an edition 
like this, and adds “ to this copy have been added such new plates and letter- 
press as appeared in vol. i and ii of WeddelFs edition [t. e. 1828], thereby com- 
bining the beauty of the colouring of the old edition with much new matter.** 
No doubt vol. iii was intended to complete both the first and the second editions. 

Edition 1803[-7]-24. 

Vol. I. A description of the genus Pinus, illustrated with figures, directions 
relative to the cultivation and remarks on the uses of the several species. By 
Aylmer Bourke Lambert. London. Printed for J. White by T. Bensley. 1803. 
— It is dedicated to Sir J. Banks. See contents, p. 451 . Of vol. i there are copies 
with and without an appendix. This appendix was probably printed in 
1807 ; according to Bohn it was issued in that year ; the last two pages bear 
the water-mark 1806, and the Annals of Botany, ii, 595 (1 Sept., 1806), states that 
Lambert is ‘‘ about giving ’* an appendix to his work. Concerning contents of 
the Appendix, see p. 452. A plate of Pinm CedruSy which was described in 1803, 
without a figure (as a reviewer in Annals of Botany, i, 168 (1804) has pointed out), 
forms pi. xxxvii his in one of the copies in the British Museum (Dept, of Printed 
Books), and in the copies in Herb. Mus. Brit, and at Kew. 

The Teyler Foundation (Haarlem) copy has 63 pp. and 38 uncoloured pis., 
also on pp. 65-82 “ Some Account of the medicinal and other uses of various 
substances prepared from Trees of the Genus Pinus,'' by W. G. Maton ; on 
pp. 83-84, “ Copy of a letter from Mr. Thomas Davis of Hommingsham, Wilts., 
relative to the Timber yielded by various species of Pines " ; on p. 84, “ Ex- 
tract from the Rev. William Coxe s Travels in Poland, Russia, Sweden, and 
Denmark on the subject of Christiana Deal,’* on pp. 85-56, “ Copy of a letter 
from Thomas Marsham, Esq., to the author on the subject of Insects destructive 
to Pines.” It lacks the appendix. 

The copy in the Dept, of Botany, British Museum^ with W. G. Maton’s 
autograph, has 98 pp., 1 portrait, and 47 pis., which include 41 col. pis., 3 uncol. 
pis. (xii, xxxiii, and xxxiv bis), and 3 partly col. pis. (x, xxix, and xxxviii). 
The large number of plates is due to the fact that there are two editions of xxi, 
plain and coloured copies of xxxiv, a pi. xxxvii biSy and an unnumbered plate 
marked in pencil “ 38*’*. PI. v was made from a drawing by G. D. Ehret, 
dated 1744 -fol. 39 in a volume of Ehret’s drawings, bought by Banks from 
Robert More’s library (Catal. Bibl. Banks, iii, 68)-now in Herb. Mus. Brit., 
pis. ix, xvi, XX, and xxxviii are by Franz A. Bauer ; xxxvii bis, 38*, xxxxii, 
and xxxxiii by James Sowerby. PI. xU is coloured from a drawing by Sydney 
Parkinson made on Cook’s first voyage and now in Herb. Mus. Brit. ; the rest 
are from drawings by Ferdinand L. Bauer, whose originals are also in Herb. 
Mus, Brit. It has the appendix and is, ar stated in a M®. inscription in vol. i, 
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“ One of the twenty-five original copies coloured by Mr. Bauer, of Kew and 
offered for sale at about forty guineas each, the uncoloured ones being sold at 
ten guineas. There are two copies in the Dept, of Printed Books, British 
Museum — (1) Bibl. Banks, 454, i, 18, with col. pis. and the appendix, but wanting 
the portrait ; (2) 12 Tab. 70, with uncol. pis., wanting the appendix, pis, 
xxi bis, xxxiv bis, xxxvii bis, xxxviii bis, and the portrait. 

The Kew copy (Bibl. Hook.) has the two vols. bound in one, including the 
appendix, with uncol. pis. wanting xxxviii bis ; tab. ix is corrected in MS. to 
lands, x to halepensis, and xvi to pungens. 

Pritzel (Thes. ed. i, 147) gives a statement from a similar copy (Bibl. Imp. 
France) to that at Kew, but, excepting no. 4, the plates of this copy are coloured. 
Vol. i (1803) of the Arnold Arboretum copy differs from that at Kew in having 
additional plates of P. longifolia, P. lanceolaia, and P. Damniara, which are 
uncoloured. The Linnean Society is credited, in their library catalogue, as 
having 2 vols. fol. 1803-24 and 2 vols. 8^’. 1832, but it has since been discovered 
that they really have (1) vol. i (1803) with inscription “ Sir J. E. Smith from 
his friend the author,’’ with col. pis., including appendix, but portr. wanting ; (2) 
another copy of vol. i (1803) with uncol. pis., wanting the apj)endix, portr., 
and pis. xxxvii bis and xxxviii bis ; (3) a peculiar “ mixed ’’ copy listed on 
p. 4()3, the contents being given in the order of their occurrence in the volume ; 
(4) the 8 . edition of 1832, in two volumes. 

Vol. II. A description of the genus Pinm, illustrated witli figures, directions 
relative to the cultivation, and remarks on the uses of the several species : 
also descriptions of many other new’^ species of the family of (bniferfc. By 
Aylmer Bourke Lambert, to which is added an Appendix containing an account 
of the Lambertian Herbarium by Mr. Don. Vol. II. London. John Gale 
and R. Jeimings. mdcccxxiv. 

(The ‘ English Catalogue,’ 1801-36, states that it was published in 1825.) 
Dedicated to 8ir R. C. Hoare, See contents, p. 452. 

As stated in the preface, this volume is a supplement to the first, which ap- 
peared in 1803, and was already held in prosj)ect in the preface to vol. i “ with 
an illustration of the remaining Genera in the natural order of Coniferce. Several 
drawings are ah*eady finished for that })urpose of the species of Dacrydium and 
the Dombeya of Lamarck, which are intended to be given to the public as soon 
as possible.” 

It contains descriptions of other Conifera3 besides Pmm, also of Quercus 
grandifolia, Madura aurantiaca, and llax paragntnsis, but not all have plates. 

A note as to P. Larido states that in vol. i, for P. maritima, has been given 
a plate of P. Larido (pi. ix). In this second volume a plate of P. uiaritima 

t However, aooording to Annals of Botany, i, 154, 1804, these were done by William 
Hooker, a pupil of Bauer, responsible also for the splendid plates in R. A. Salisbury’s 
* Paradisus Londinensis ’ ; this is conRrmod by the extract from the Smithian correspondence, 

p. 466. 
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(pi. x) occurs once more, being completed with a drawing of the cone. On 
p. 25 it is stated, with regard to Taxodium sempervirens, 1 have been enabled 
to give the accompanying figure of this interesting tree from a specimen oblig- 
ingly communicated to me by my friend Mr. Menzies ” etc., but it is peculiar, 
that in all copies plate vii is wanting. According to the explanation in the text 
(pp. 24-25), this plate represents Taxodium aempervirena (fig. 1) and Dcuyn^ium 
taxifolium (fig. 2). In the preface (p. vi), however, the following explanation is 
given : “ For want of sufiicient materials I have not been able to complete the 
drawing of Dacrydium taxifolium^ the figure of which is therefore necessarily 
onutted.” 

Two articles “ Extract from a letter to the late J. Stackhouse, Esq.” and 
‘‘ On the native country of the Potatoe,” and an appendix on the Lambertian 
Herbarium by Mr. Don, who also wrote the descriptions in the volume, make it 
up to a volume of 54 pages and 12 plates. Some copies have an unnumbered 
plate of Pinu8 Deodora between plates 3 and 4 ; this as at Kew, but not in the 
other copies seen. 

As examples of the typographical errors and irregularities, it has been noted 
in the copies examined, in vol. i (1803), in the Synopsis of the Species ” the first 
plate is given as tab. 2, p. 58 is given as 56, and p. 59 as 58 ; in vol. ii the pagi- 
nation is pp, 1-26, 27*-34*, 27-40, 40*, 41-45, Madura is treated before Ilex, 
so that plate xii comes before plate xi. 

A divergent copy of vol ii is that which forms part of the above-mentioned 
first edition in the ' Bradley Bibliography ’ (ii, 12). It has a title page and })re- 
face for the second edition (1828), but it appears to be a fii’st edition, in which 
some descriptions and plates of the 1828 editions have been inserted. It con- 
tains the descriptions of NepefUh^es Bafflesiaua and N, ampuUaria from the 
1828 edition, but not the plates. This has caused Sargent, in ‘ Silva of North 
America ’ (xii, 98), to refer to Pinus spedabilia as being in l^amb. Pinna, ed. 2, 
ii, 3, tab. 2, whereas in the 1828 edition the real reference is i. p. 54, tab. 34t. 
The “ mixed ” copy at the Linnean Society (see p. 463) resembles this one. The 
copy in Herb. Mus. Brit, has 11 uncol. pis., namely 1-6, 8-12, pis. 1 to 6 by 
James Sowerby, 8 by J. Lindley (original drawing in Herb. Mus, Brit,), 9 by 
Fr. Bauer, and 10 by Ferd. Bauer. No pi. 7 was issued. A second copy of 
the account of the Lambertian Herbarium follows p. [45 a]. The British 
Museum copies (1) 454, i, 19, with col. pis., and (2) 12, tab. 71, with uncol. pis., 
both want pL x. The Kew copy with uncol. pis. is complete. 

Edition 1828-37. 

VoLS. I and II. A description of the genus Pinna, illustrated with figures ; 
directions relative to the cultivation, and remarks on the uses of the several 
species : also descriptions of many other new species of the family of Conifene. 

t On the same page Sargent gives a quotation for P. WMia/na, viz., ed. 2, i, 77, t. 44 
(1S2S), which is incorrect ; it should be ed. 3, ii, 77, t. 44 (1832). 
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!By Aylmer Bourke Lambert. To which is added an Appendix containing 
descriptions and figures of some other remarkable plants, and an account of the 
Lambertian Herbarium by Mr. David Don. Second edition. In two volumes. 
London. Weddell, 1828. 

This second edition consists of the two volumes of the original edition, revised 
by D. Don, with some additional matter. It is dedicated to Sir R. C. Hoare. 
The title resembles that of vol. ii of the first edition. The volumes are paged 
and the plates numbered continuously, or, if not numbered, are referred to by 
numbers in the text. Opposite the title-page is a portrait of Lambert, as in the 
subsequent editions. See contents, p. 453. 

Pritzel (Thes. ed. i, p. 147) mentions a copy and gives an enumeration of the 
plates. Vol. i, pis. 1*“38, vol. ii, pis. 39-51, the appendix pis. i-viii, all of 
which, excepting the last two, are coloured. 

All the plates in vol. i are in ed. i, but some are in vol. ii (1824) of that edition, 
so there is another arrarigement of the contents. A new plate (P. Lambertiana), 
unnumbered, is placed before pi. i. In the preface Lambert says that, just as 
the work was going to press, he received news of the discovery of a Pinus, 
which Douglas named after him P. Lambertianay and he adds “ I shall shortly 
give a plate of it ; but there is no description. 

In vol. i the twenty-sixth plate, representing P. excelsa^ is numbered 3, and 
the thirty -fourth, P, spectabiliSy is numbered 2. In vol. ii, five plates are un- 
numbered. All these numbers (except 4) correspond to those of the plates in 
vol. ii of 1824, from which it appears that a copy was sometimes made up from 
the material available to the publishers, but it is obvious that much confusion in 
quotation may result from this. 

Don omitted to make in vol. i the correction relative to Pinus ptingtns (see 
p. 26, note®). Rightly, Carri^re (‘ Traits dcs Coniferes,' 334) observes that of 
the two plates which must represent P, Tceda, pi. 18 alone is correct, as pi. 17 
shows a branch of P. Tceda but a cone of P. pungens. 

Pritzel (Icpn. Bot. Ind.) quotes from the second edition. The plate of 
P. Lambertiana without a number is cited 1* ; that of Taxodium sempervirerts, 
numbered 4 f, as 2, 48 — either following the reference in the text, or because the 
preceding plate is numtered 47 ; the plate of Taxodium distichum he quotes as 
2, 53 — ^it bears no number, but is the 53rd in order ; the plate Thuja pendukiy 
also unnumbered, and the 56th in order, he quotes as 2, 0 — ^it would have been 
better to have written 56 or 50 a, as it follows a plate numbered 50. Some 
authors on their own account have numbered it 50 a, but others, seeing the 
unnumbered plate between pis. 50 and 51, named it 52 (cf, Elwes and Henry, 
‘ Trees of Great Britain and Ireland,’ i, 197). 

The copy in the Arnold Arboretum library has 73 instead of 66 plates. 

f Here the deeigner seems to have put a wrong number, which has been scratched out* 
In the copy at the Prussian State Library, Berlin, the same can be observed ; the 4 is left* 
underneath it are traces of a 5 or 6. 
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Pritzel (Thes. Lit. Bot. ed, i, 147) states that “ the descriptions to the second 
and third volumes are by Prof. Don, under whose immediate direction the engrav- 
ings were coloured in imitation of the originals, and that they have quite the 
appearance of original drawings. The copy for the convenience of the Purchaser 
has been put into thin boards, and so sewn that it may immediat[e]ly be bound 
without resewing (Cat. Lamb. Nr. 408).” 

In the second edition there are several inaccuracies. In vol. i, p. 51 is num- 
bered 52, the letterpress to the plates of Araumria is lettered Araimuria, both 
plates being numbered “ 47 ” ; in the text the second plate is numbered “ 47 ” 
bis, but is numbered 48* ” in the table of contents. At the foot of the plate 
of Thuya dolobrata is written ‘‘ Thuya dolabrata,^* at that of Ilex Martiniana 

Ilex paraguensis,'' The plates are partly numbered with Roman, partly with 
Arabic numerals. In the Appendix, pi. 2 is by J. Lindley, pi. 5 by J. Lycett. 
The British Museum (Dept, of Printed Books) has a copy of this edition with 
col. pis., but pis. xxxvii and 38 are bound in vol. i instead of ii ; it has pis. [42 a], 
[45 [46 a], [46 6], 47 bis], and 48. 

VoL. Ill, 1837. This has a similar title page to that of vols. i and ii, but with 
the date MDCooxxxvn.” In Proc. Linn. Soc. i, 138 (1842) “ 1834 ” is 
given as the date of publication (with 18 pis.) ; no doubt this is a typographical 
error for “ 1837.” The ‘Dictionary of National Biography,’ xxxii, mentions 
1837, and gives 17 as the number of plates. A copy of this edition (3 vols.) was 
recently offered for £50, and another (vols. i and ii only) for £28. 

Loudon (Arb, et Prut, iv, 2150) says, “though only three or four copies have yet, 
August 1837, been published,” he is kindly favoured with the loan of one by 
His Grace the Duke of Bedford, but it appears from the numbers of the plates 
quoted by Loudon and by Endlicher (‘^ Synopsis Coniferarum *) that this copy is 
different in regard to arrangement and number of the plates from the third 
volume quoted by other authors, and usually considered to be the only edition of 
vol. iii t- 

Probably this issue was very limited in relation to the reprint of the whole 
work in 1837, when an entirely revised and very enlarged third volume was 
given. 

Seventeen of the species, included in this third volume, were already included 
in the “ editio minor ” (1832), and thus it seems probable that what was lent to 
Loudon was a part, intended to be a complement, for those who had that edition, 
whilst in 1837 regard was also paid to those who has the folio editions of 1803-24 
or 1828, and a third volume was made up, containing both the complement and 
the seventeen species, published in 1832, the three above mentioned being now 
furnished with plates. 

t The sale catalogue of Lambert’s library, though seen by Pritzel, is not in any German 
library. This catalogue states (pp. 19 and 26) that two copies were sold of 182S-37 (£36 
and £36), and two copies of 1882 (£4 12a. and £3 3a.). 
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As stated below (p. 467), in the 1832 edition, on the unnumbered pages, several 
species of Pinua are described, the number varying in different copies, which 
appendices may be taken as “ fore-runners ” of a third volume. In the 1842 
edition the appendix contains fourteen species, all of them with a drawing 
(see p. 461). 

The pages and plates in vol, iii are unnumbered ; some of them, however, are 
supplied with a name. Most authors in quoting Lam})ert have continued the 
numbering, thereby connecting it with vol. ii of 1828 or of 1832. Pritzel (Ic. Bot. 
Ind. ) again commences with number one, but has pis. 8 and 9 (P. Coulteri and 
P. seroiina) with an 8, thereby quoting all following numbers incorrectly. 
Sargent, in his ‘ Silva of North America,’ gives no numbers. 

Edition 1832 {“ Editio minor ”). 

In 1832 ‘‘in conformity with the spirit of the times” (Loudon, Arb. et 
Frut. i, 188), an edition in octavo was issued, often called “ editio minor,” with 
the following title : — ^A description of the (ienus PinuSy with directions relative to 
the cultivation, and remarks on the u.ses of the several species : also descriptions 
of many other new species of the family of t’onifera^ Illustrated with Figures. 
By Aylmer Bourke Lambert. London. Weddell, Prospect Row, Walwoith. 
Ibotson and Palmer, printers, mdcccxxxii. 

This edition, dedicated to William IV, consists of two volumes, continuously 
paged, sometimes described as 4®., but really nearer to imp. 8®. With a few 
exceptions, the plates are coloured, bear no number, but for the greater part are 
named, and referred to, by number, in the text. See contents, p. 456. The copy 
in Herb. Mus. Brit, has 76 pis. (vol. i, 45 ; vol. ii, 31) ; it has “ Some account of 
etc.’’ (pp. 145-183), but wants the descriptions and pis. 79 and 80 of the eight 
spp. of Pinua end of vol. ii. The Brit. Mus. copy has 76 pis. (vol. i, 45 ; 
vol. ii, 31). Vol. ii wants 65 a and 66*, but has 79 and 80. The pis. are numbered 
in MS. The Kew copy (Bibl. Hook.) has 85 pis. (vol. i, 50 ; vol. ii, 35). 
Pis. [9 a], [31 a], [34 a], [35 a], [41 d\ in vol. i, and pis. [52 6] and [56 c] in vol. ii 
are extra ones mainly from the first edition (1803-24), but wants P, Dotiglaan 
and dumoaa (Appendix, vol. ii). The text and some of the plates have been 
inlaid to form two fol. volumes, and some letters from George Bennett to 
Lambert inserted. The Lindley Library copy has 78 unnumbered pis. 
(voL i, 45 ; voL ii, 33). Other copies seen have 72, 75, 81, 103, 107, and even 
111 pis. 

Pritzel (Thes. Lit. Bot. ed, i, p. 14) mentions 81 pis. t» presumably from a 
copy similar to that at Kew, while the ‘ Bradley Bibliography ’ (ii, 12) quotes 
this edition as 2 vol. 8r|-183+[5] PP- por. 80 [72] pi. Q. London, 1832. 

t According to Pritzel, in the Royal Library of Berlin “ duo adsunt volumina minoris 
editiorus.** i^th at the Prussian State Library and at the library of Berlin University 
we inquired about this copy, but neither of these libraries has the 1832 edition, while the 

Auakunftbureau f. d. Bibl. ” could not inform us where the copy seen by Pritzel is now. 
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Some of the plates are re>engravings of parts of, and a few are reductions 
from, the original ones. 

In this edition the Conifers of the former edition are included, along with 
a number of species, most of them with a plate, not previously described in 
the first or second editions ; also P. pungens Lamb., described in 1805 in Ann. 
of Bot. ii, 198, correcting an error in the letterpress to p. 16 of the first edition ; 
P. pungena is not mentioned in vol. ii of 1824 or vols. i or ii of 1828. The new 
species are not placed at the end of the work, but systematically inserted 
between the ones treated formerly. In accordance with the altered title, 
Qutrcus, Macluray Ilex, and Nepenthes are no longer mentioned. 

In many of the species the explanation of the plates is taken over from pre- 
ceding editions, thereby overlooking that sometimes parts of the plates are 
omitted. Between the last page of sheet K 2 (p. 144) and the first one of 
sheet L 2 (p. 145) there is an unnumbered sheet which apparently did not 
form part of the original work. The order and quantity of pages in this sheet 
varies in different copies : Kew and the State Library at Stuttgart have 16, the 
Arnold Arboretum 18 ; they are wanting in the copy in Herb. Mus. Brit. Then 
follow the various papers on pp. [145-183] listed on pp. 457-58. 

The book ends with four unnumbered pages, giving a table of the species, 
systematically arranged (pp. [185-188]). The species in the unnumbered sheets 
are not mentioned. The price of this edition was £12 12^, (Loudon, c. and 
Pritzel, Thes,), afterwards reduced to £8 8s. The ‘ English Catalogue,' 1801- 
36 (p. 327), mentions a ‘‘ new edition,” published 1833 ; this is, no doubt, a 
misprint for 1832. 

Edition 1837(-42). 

In 1837 the second edition (1828~37)*was reprinted, and issued with varying 
title pages, the most complete copy being that in the Department of Botany, 
British Museum (see p, 458). 'jf'he titles of vols. i-iii read : A description of the 
genus Pinvs, illustrated with figures ; directions relative to the cultivation, 
and remarks on the uses of the several species : also descriptions of many other 
New Species of the Family of Conifer®. By Aylmer Bourke Lambert. London : 
George White, 12 Hatton Garden. MDCCcxxxvn. 

In Gordon’s ‘ Pinetum ’ (1880) a tabulated list (addenda, pp. viii-x) by the 
editor, H. G. Bohn, is ’given of all the coloured plates of Pinus, in Lambert, 
Lawson, and Forbes. He quotes “ Lambert’s Genus Pinna ; edited by 
Prof. Don, 3 vols. atlas folio ; second and most complete edition, 1837, with 101 
coloured plates, and two very large uncoloured ones. These plates being only 
numbered up to 51, the subsequent ones are numbered in the order of the 
letterpress.” No doubt this list was compiled from H. G. Bohn’s own 
reserved copy, now in Herb. Mus. Brit., offered for £90 in Quaritoh’s General 
Catalogue,’ 1887 (item 1244, p. 180). A note by Bohn there states : You 
may rely upon it, my copy is the best which has ever come to the market, and 
but for want of room, I should never have parted with it.” 
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Vol. i consists of 1 portr. and 41 pis. ; vol. ii, 48 pis. ; and vol. iii, 28 pis. ; 
a total of 117 pis. and 1 portr. The numeration of the plates goes from 1-103, 
but there are no pis. vi, lii-lxvi, or Ixix ; while there are the following additional 
ones, viz. i*, xiv*, xxu***, xxxv*, xlii a-6, xlv a-d, xlvi a, 6, xlvii*, and 1 a-b. 
The date in the water-mark of the three title pages is 1838, that of some of the 
text is 1825, while pis. xlvi b and Ixxi bear that of 1827 ; pis. i, xii, xiii, xx, 
Ixxxi, and xci, 1838 ; and save for a few unwatermarked the remainder 1842. 
In vol. iii all the pages are not numbered, and the plate-numbers are marked in 
pencil. According to H. 0. Bohn (‘ Lowndes’ Bibliographer’s Manual,’ ii, 1302), 
an edition in three vols., atlas fol., was issued in 1838, with this title page : 
Lambert’s Description of the genus Pinm illustrated with Figures, Directions as 
to Cultivation and Remarks on the several Species of the Family of Coniferse. 
Enlarged by Mr. Don, London. Weddell and Bohn, 1838. 

Bohn also states that the volumes contain a portrait and 112 beautifully 
coloured plates, finished and mounted like drawings (£78 15^., reduced in 1848 
to 40 guineas). This refers to the 1837-42 edition, the title pages bearing the 
water-mark “ 1838 ” (c/. ‘ Notes and Queries,’ clviii, 177). 

Edition 1842. 

The title pages of vols, i and ii arc identical with those of 1832, but with James 
Bohn as publisher and the date “ mdcccxui.'’ Those who have seen in the 
“ editio minor ” the reproductions of portions of the folio plates, parts of the 
branches with half needles, some plates folded endlong and cut down to octavo 
size, and compare these with the magnificent folio plates of 1803-24, will realize 
that the publisher thought it desirable to issue a better edition in two volumes, 
consisting of the original plates in a separate volume, and the text of the 1832 
edition. 

The ‘ Bradley Bibliography ’ mentions this edition as : Text xiv 4-183 pp. 
4". London, 1842. Atlas, por., 88 pi. F. Ix)ndon, 1842, while H. G. Bohn, in 
his edition of the ‘ Bibliographer’s Manual,’ gives correctly 93 pi. ; the Arnold 
Arboretum informs us that their statement “ 88 ” is incorrect and should be 
“ 99,” the larger number being due to the fact that original drawings of P. 
OrenviUeay maritimay tubercubxUi, Oaidteriy and a pencil drawing of Thuya 
dolabrata have been inserted, also a plate of P. Lemoniana (pi. 20, Hort. Trans, 
ser. 2, i, 1835). The frontispiece named, in Catal. Arnold Arb. Lib. 408, as 
8alix babylonicay is, in the lindley Library copy, the only one available in 
London, the same as pi. [66*] Cupressus pendida in vol. ii of the 1832 edition f , 
so that the number 93 ” must remain, the others being added plates. 

t This plate is the right-hand portion of an oblong fol. steel engraving, by W. Alexander, 
of “ The Valley of the Tombs,** forming pi. xli of Sir G. L. Staunton's ‘ Embassy to China,* 
and mentioned in vol ii (525) of that book as Cupreasus pendula (cf. Bretschneider, Hist. 
European Bot. Discoveries in Chixia, i, 160). The species also form tab. 43 in the * Pinus,'* 
i the tree in the Valley of the Tombs being referred to on p. 97. 
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James Bohn placed the Synoptical Table ’’ at the beginning, after the preface. 
The contents of the first four x>ages of this are the same as in the 1832 exiition, 
though the number of plates of the several species is greater ; on pp. xiii and 
xiv, Bohn enumerates the species found on the unnumbered pages, named by 
him “ Appendix,” without references to the pages. The number of unnumbered 
pages between pp. 144 and 145 amounts to 30. Otherwise the text is a re-issue 
of that of 1832. For this reason, in the statement of contents, the order of 
subjects on the unnumbered pages is given. 

It is important to be able to ascertain which issue an author, who quotes 
Lambert, has in view, presuming that he really has examined the work. The 
latter does not appear to be the case with Henkel and Hochstetter Synopsis 
der NadeUiolzer,’ 1865), for their quotations, hardly without exception, contain 
the same inaccuracies as Endlicher (‘ Synopsis Coniferarum,’ 1847). Both 
apeak of first and second editions of Lambert’s work, having in view the edition 
of 1832. Henkel and Hochstetter in their quotations sometimes quote the real 
second edition (1828). 

The quotations of Lambert’s work in Lawson’s ‘ Pinetum Britannicum ’ 
are inaccurate, Lawson apparently not having seen the work, and there are 
circumstances which point to a consultation of Carriere’s ‘ Traits g^n^Tal des 
Coniferes.’ 

Parlatore, in de Candolle’s ‘ Prodromus,’ xvi, 2 (1868), quotes the second and 
third editions, from statements of Carriere and Endlicher, although Endlicher 
cited the third edition as being the second one. 

Koch, in his ‘ Dendrologie,’ ii, 2 (1873), says on p. 255 : “ Die 1. Auflage des 
Lambert’sehen Coniferen-Werkes steht mir nicht zu Gebote, wohl al)er die 
zweite, in der, wie es scheint, nur eine kolorirtc Cojue der in der 1. Aufiage 
gegebenen schwarzen Abbildung der P. taxifolia sich forfindet.” But 

for what reason does he quote for P. taxifolia 1st ed. no. 27, t. 33, and for 
other Pinus sjiecies also quote the first edition ? With P. IF ebbiana Koch 
quotes 2nd ed. 1, 77, t. 44, 1828 ; but this is really a reference to the ‘‘ editio 
minor ” (1832), in which the species name is given for the first time (p. 77). 
Further treating the Conifers, Koch now quotes this, th^n that, edition, and 
adds to the statement of P. sinensis Lamb. 2nd ed. iii, tab. 2, “ aber nicht 
wie angegeben wird, tab. 29,” for correction of a presumed mistake by 
Parlatore in the ‘ Prodromus.’ Parlatore, however, clearly states ed. 3, 
p. 47, t. 29. 

Something like this arises with Beissner (‘ Nadelholzkunde,’ ed. 2, 1909). He 
does not often quote Lambert, but if he does, his quotations are often wrong ; 
he cites different editions and confuses the dates. With P. nigra he notices 
that in Lambert, i (1803) are the best descriptions and plates, which would 
point to his having seen the work, but he cites no plate of P. nigra^ and in his 
introduction Lambert’s work is not mentioned. 

Veitch (‘ Manual of Coniferse,’ ed. 2, 1900), who states, at the end in a list 
of literature, that vol. i is of 1803, vol. ii of 1824 ; the second edition of 1828-37, 
and the third of 1832, probably had only vol. i (1803) at his disposal. His 
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quotations from that volume are correct, the others apparently are for the 
greater part taken from Endlicher, and are, therefore, mostly wrong. 

Elwes and Henry (‘ Trees of Great Britain and Ireland ’) mention Lambert's 
work only occasionally, quoting either the 1803-24 edition or that of 
1832 (the latter they call the second edition f). No doubt they had seen these 
editions, but their quotations are incomplete and sometimes inaccurate. 

Only Loudon, Endlicher, and Carriere, in their works previously mentioned, 
apart from a few typographical errors, are reliable. 

Loudon quotes the “ editio minor,” calling it ‘‘ second edition ” ; Endlicher 
always quotes from vols. i and ii of the first edition (1803-24) and the “ editio 
minor ” (1832). As before stated, using the last named edition, one must 
remember that this is called by Endlicher the second, but really is the third. 

Both Loudon and Endlicher quote vol. iii, but Elndlicher refers to the first 
edition of that volume. In their numeration of the plates, both commence 
vol. iii with pi. 82, continuing the numbering from the last plate of the '' editio 
minor,” which is unnumbered, but follows a plate numbered 80. 

Carri(h*e is the only one who quotes a complete edition of 1828 with the 
second edition of vol. iii . In the last-named the plates and pages are unnumbered, 
but he numbers the plates consecutively, following on from pi. 51 of vol. ii, the 
first plate of vol. iii receiving the num])er 52, and the first page number 125. 

Fr. Antoine, in his ‘ Die (/oniferen nach Lambert, I.K)udon und Anderen ' 
(Wien, 1840), provides some useful plates and descriptions, and Lambert’s 
'Finns' plates are listed, without numbers, in Catal. Arnold Arb. Lib. vol. i 
(1914). E. H. Parker, in his article ” The Himalayan Silver Firs and Spruces ” 
(‘ Indian Forester,’ liii (1927)), 683-693, gives some useful criticisms of 
Lambert’s plates. 

By comparing copies of the various editions with information obtained from 
several libraries, we have endeavoured to compile a summary in whicli the con- 
tents of each edition are inserted as fully as possible, and from which it is hoped 
one will be able to trace a quotation from any edition of Lambert’s great work. 

In the following tables added pages and plate numbers are inserted in [ J : — 

Edition 1803-24. 


Vol. I (1803). page tab. 

Preface i-b 

Character genoricus liii] 

Synopsis of the species fiv] 

1. P.aylvretris [11-4 i 

2. P. Pumilio L5]-6 ii 


t It is peculiar that, oven in Lambert’s time, the “ editio minor ** was called second 
edition. In ** Notices to Correspondents ** in Gard. Chron. 1841, 328, answering a query as 
to the real Thuja filiformia, it states that “ this plant (see p. 153) is the same as Thuja 
pendtda of Lambert’s ‘ Pinust vol. 2, p. 67, of the second edition.” Here, again, the 
third edition must be intended ; iu other editions that plate bears another number. 
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Edition 1803-24 (con^.). 


VoL. I (1803) corU.. 

3. P. Banksiana 

4. P. Pincurter 

6. P. Pinea 

6. P. marUima 

7. P. halepenHf 

8. P. Maaaoniana 

9. P. 

10. P. rmno«o 

11. P. mriabilis 

12. P, Poeda 

13. P. ngftdo 

14. P. pal^istris 

16. P. longifolia 

16. P. StrohuB 

17. P. Cembra 

18. P. occident^is 

19. P. 

20. P. alba 

21. P. m^a 

22. P. ruftm 

23. P. ori^ntalis 

24. P. Pic€a 

26. P. bcUaamea 

26. P. oanadensia 

27. P. tcmfolia 

28. P. lanceolata 

29. P. Xarw 

30. P. pendula 

31. P. microcarpa 

32. P. Cedrus 

32. ♦P. Dammara 

Some account of, etc, (see p. 442) 

Appendix. 

Domheya excelm 

JDacrydium eupressinum 

CupresBus licsitanica 

Cupresatut pendula 

VoL. II (1824). 

P. PaUaaiana 

P. specfabiUe 

P. excelm 

P. dumom 


page 

tab. 

Uhs 

iii 

[9]-10 

iv, V 

[11M2 

vi, vii. viii 

ri3}-14 

ix,x» 

[16] 16 

xi* 

[17] 

xii 

[18H9 

xiii 

[20}-21 

xiv 

[22] 

XV 

[23}-24 

xvi, xvii ■ 

r26h26 

xviii, xix ’ 

[27]-28 

XX 

[29}-30 

xxi, xxi fWs] 

[31]-33 

xxii 

[34]-36 

xxiii, xxiv 

[36] 


[37]~38 

XXV 

[39]~40 

xxvi 

[41J-42 

xxvii 

[43J-44 

xxviii 

[46] 

xxix 

[46]~47 

XXX 

[48]~49 

xxxi 

[60] 

xxxii 

[61] 

xxxiii 

[62] 

xxxiv, xxxiv bU 

[63]-66 

XXXV 

[66]-67 

xxxvi 

[68] 

xxxvii 

[59]- 60 

xxxvii bis 

[61]-63 

xxxvii i, xxxviii bis 

[66}-86 



[871-90 

xxxix, lx [*. e. xl] 

93-94 

xli 

95-96 

xxxxii 

97-98 

xxxxiii 


[l]-2 

1 

[8H 

2 

{6>-« 

3 

7 

— 


1 In Vol. II, tab. 9 is corrected to P. Larido, 

* On p. 91 tab. 16 is corrected to P. pungena. 

* According to the explanation of the tables, figs. 1--4 of tab. 19 represmit cones of a 
variety of P. rigida and fig. 5 is P. Tixda mUtpecuroidm Hort. Kew. 

* See note on p. 98. 
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Edition 1803-24 {corU.). 


Vol. II (1824) {corU.). 

page 

tab. 

P. Deodora 


8 

- 

Amticaria imbriccUa 


19]-11 

4 

Araticaria Immliana 


[12H3 

5 

Damnara australis 


[14]-161 

6 

Juniperus sqiumata 


[17] 

- 

Juniperus uvifera 


[171 

- 

Cupressus toruloea 


[18] 

- 

Cupressus nootkatensis 


[18] 

- 

Thuja plicata 


[19] 

- 

Thuja chilmsis 


[19] 

- 

Podocarpus saligna 


[20] * 

- 

Podocarpus oleifolia 


[20J 

- 

Podocarpus glomercUa 


[21] 

- 

Podocarpus neriifolia 


[211-22 

- 

Podocarptis macrophylla 


22-23 

- 

Podocarpus pungens 


23 

- 

Taxodium sempervircns 


[24]-25 

- 

Daorydium tnxifolium 


25-26 

- 

Dacrydium distichum 


26 

- 

Quercus grand if olia 


27* 

8 

Pinus Laricio 


28*-29* 

ix 

Pin us mariiifrm 


30* 

X 

Extract from a letter, etc. (see p. 

444) 

31* 

- 

Madura auranliaca 


32*-34* 

xii 

Appendix by Mr. Don 


[27j-40, 

- 

On the native country of the Potatoo 

40* 

41-42 

— 

Ilex paraguensis 


I43-45J 

11 

Vol. I (1828). 

Portr. of Lambert 

Edition 

1828 - 37 . 

page 

tab. 

frontispiece 

Pref. to 1st ed 



- 

Pref. to 2nd od 




- 

P. Lamhertiana 




[no number] 

1. P. sylvestris 


1-4 

1, 1 bis 

2. P, Putnilio 


5-6 

[2] 

3. P. Banksiana 


7-8 

[3] 

4. P, Laricio 


9-10 

iv 

5. P. PaUasiana 


11-12 

[fi] 

6 . P. marUirm 


13 

X, i. e. [ 6 ] 

7. P. halepensis 


14-15 

[7] 

8. P. Massoniana 


10 

8 


^ On p. 16 Lcunbert refers to JP, Daiwmara of Vol. I which I propose to call DtvrrwwiTa 
orieritalis,** 

* In the Additions and Corrections ” {II, p. vi) after Thtf^a chilenais are added Tht^a 
fmmLU and Thm^a pend/uta^ 
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Edition 1828-37 (cont.). 

VoL. I (1828) {coni»), pAge 

9. F. Pinaster 17-18 

10. F. Pinea 19-20 

11. F. inops 21-22 

12. F. resinosa 23-24 

1 3. F. vcmabiUs 26 

14. F. Tatda 26-27 

16. F. rigida 28-29 

16. F. palvstris 30-31 

17. F. longifoUa 32-33 

18. F. occidentalis 34 

19. F. Cembra 36-36 

20. F. Strobtts 37-39 

21. F. excelsa 40 

22. F. Abies 41-42 

23. F. alba 43-44 

24. F. nigra 46-40 

26. F. rvbra 47-48 

26. F. orientalis 49 

27. F. Picea 60-51 

28. F. bcUsamea 52-63 

29. F. spectahilis 64-56 

30. F. canadensis 66 

31. F. dumosa • 67 

32. F. iaxijolia 58 

33. F. lance^lata 59 

34. F. Larix 60-62 


Vor.. 11 (1828). 

36. F. pendtUa • . • 63-64 

36. F. microcarpa 66 

37. F. Cedrus 66-67 

38. F. Deodora 68-69 

39. Dammara orientalis 70-72 

40. Dammara australis 73-76 

41. Arattcaria imhricata '. 76-78 • 

42. Araucaria brasiliensis 79-80 

43. Araucaria excelsa 81-83 

Some account, etc. (see p. 446) 85-102 

Copy of, etc. Extract from, etc 103-106 

44. Taxodium sempervirena 107-108 

[44 a]. Taxodium distichum - 

45. Oupressus Itmtanica 109-110 

46. Oupressus pendula 111-112 

47. Cupressua torulosa 113 

48. Cupressua nootkatensis 113 

49. Thuja pUcata 114 

50. Th^a cMlensia • 115 

51. Thuja pensiUs 115 

52. Thuja pendula 115 


ON 


tab. 
ix, X 
xi, xii, 13 
14, [14 6i«] 

15 

16 

17, 18 
19, 20 
21 
22 

23, 24 
25 

3, i. c. xxvi 

27 

28 

29 

30 
xxxi 
[32] 
xxxiii 

2, in e, xxxiv 

XXXV 

xxxvi 

37 

xxxvii’ 


xxxix 

[40] 

[41] 

42 

43 

6, i, e. xliv 

45 

46 

47 


{48 a] 
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Edition 1828-37 ( amt .). 


VoL. II (1828) (corU.). pago tab. 

63. JuniperiM squofnata 116 

64. Juniperua u/vifera 116 

66. Dacrydium cupreaainum 117-118 li 

66. DcKyrydium toiodfolium 119 

67. Dacrydium diatichum 120 

58. Podocarptta acUigna 121 

69. Podocarpua oleifolia 121 

60. Podocarpua glomerata 121 

61. Podocarpua neriifolia 122 

62. Podocarpua macrophylla 123 

63. Podocarpua pungena 124 

Extract from lett-ei, etc 1 - 

Thuja dolobrata 2 app 

Quercua grandifolia 3 2 

Maclura aurarUiaca 4-6 3 

Hex paraguenaia 7-8, T* 4 

Ilex Mariiniaua 8* 6 

Ilex Oongonha 7**-8** 17 ^ i. 0 

Nepenthea Raffle-aiana 9 7 

Nepenthes ampullaria 10 8 

On tho native country of the Potato© 11-12 - 

On accomit of the Lambertian Herbarium .... 13-30 - 

Synoptical Table [32-35] - 

VoL. Ill (1837). 

P. Brutta [1] |52] 

P. ainenais [3] [63] 

P. pungena [4] [54] 

P. muricata [6] [55] 

P. radiata [8] [66] 

P. tuberculata [10] [67] 

P. Sabiniana [12-13] [68] 

P. Coulteri [16] [59] 

P. aerotina [17] [60] 

P. patula [21] [61] 

P. Teocote [22] [62] 

P. leiophylkt [23) [63] 

P. MontezumoB [25] [64] 

P, canarienaia [27-29] [65] 

P. Qtrardiana [31] [66] 

P. monticola [33] [67] 

P. Lambertiana 1 35-36] [68, 69] 

P. Smithiana [38-40] [70] 

P. Menzieeii [^2] [71] 

P. Douglaaii [44r-46] [72] 

P.Fraaeri [47] [73] 

P. nohUia [4®] [74] 

P. [^U [76] 

P, Brnnkaiana [76] 

UKN. /OOBK. — BOTANY, VOL. XLVUI. 2 M 
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Edition 1828-37 (conf.). 


VoL. Ill (1837) (coni.). 

P. ffrandis 

P. religiosa 

Araucaria Ounninghamii 

Taxodium distichum 


Edition 1832. 


VoL. I (1832). 
Portr. of Lambert 

1. P. aylvesPria 

2. P. Pumilio 

3. P. Banhaiana 

4. P. Laricio 

5. P. PaUaaiana 

6. P. maritima 

7. P. hcdepenaia 

8. P. Mcuaoniana 

9. P. Pinaater 

10. P. Pinea 

11. P. inopa 

12. P. reainoaa 

13. P. variabUia 

14. P. TcEcia 

16. P, rigida 

16. P. pungena 

17. P. aerotina 

18. P. paiida. 

19. P. Teocote 

20. P. leiophyUa 

21. P. Moniezumm 

22. P. occidentalia 

23. P. paluatria 

24. P. longifoUa 

25. P. canarienaia 

26. P. ainenaia 

27. P. Cemhra 

28. P. Strohua 

29. P. excelaa 

30. P. Lambertiana 

31. P. Ahiea 

32. P. alba 

33. P. nigra 

34. P. rubra 

35. P. orientalia 

36. P. Picea 

37. P. balaamea 

38. P. Fraaeri 

39. P« ffdiqioaq, 


page 

tab. 

[55] 

[77] 

[67] 

[78] 

[69-61] 

[79] 

[63-65] 

[80] 


page 

tab. 

- 

frontiapieoe 

[l]-6 

[la, 1] 

[6]-8 

[2] 

[9}-10 

[31 

[11]-12 

[4] 

[13]-16 

[6] 

[16]-17 

[6] 

[18]-19 

[7] 

[20] 

[8] 

[21]-22 

[9J 

[23]-24 

[10,11] 

[26]-26 

[12*, 12] 

[27]-28 

[13] 

[29] 

[14] 

[30]-31 

[15] 

[32]-33 

[16] 

[34] 

[17] 

[35] 

[18] 

[30] 

[19] 

[37] 

[20] 

[38] 

[21] 

[39] 

[22] 

[40] 

[23] 

[4]]-42 

[24, 26] 

[43J-54 

[26, 27] 

[♦. e. 44] 


[46J-46 • 

[28] 

[47] 

[29] 

[48]-60 

[30, 31] 

[61]-64 

[32] 

[66]-66 

[33] 

[67J-68 

[34] 

[69]-60 

[36] 

[61]-63 

[36] 

[64]-65 

[37] 

[6e]-67 

[38] 

[68]-69 

[89] 

[70]-71 

[40] 

[72]-73 

[41] 

[74J-76 

[42] 

[76] 

[48] 
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Edition 1832 {ront.). 


VoL. II (1832). 

40. P, Webbicma [spectabilia on plate] 

41. JP. canadenaia 

42. P, dumoaa 

43. P. taxifolia 

44. P. Larix 

45. P. pendula 

46. P. microcarpa 

47. P. Cedrua 

48. P. Deodora 

49. Ounninghamia ainenaia 

50. Dammara orienkUia 

51. Dammara auatralia 

52. Araucaria imbricata 

53. Araticaria Brasiliana 

54. Araumria excdaa 

[55J. Taxodium diatichum 

[56]. Taxodium aempervirena 

57. Cupreaaua luaitanica 

58. Cupreaaua pendula [this also forms frontispiece to 

VoJ. I 1842] 

59. Cupreaaua toruloaa 

60. Cupreaaua nootkatenaia 

61. Thuja plicakt 

62. Thuja chilenaia 

63. Thuja penailia 

64. Thuja pcndida 

65. Thuja dolobrata 

66. Junlperua aquamata 

67. J uniperua uvijera 

6S, Dacrydium cupreaainum 

69. Dacrydium taxifolium 

70. Dacrydium diatichum 

71. Podovarpua aaligtia 

72. Podocarpua oleijolia 

73. Podocarpua glotnerata 

74. Podocarpua neriifolia 

75. Podocarpua macrophylla 

76. Podocarpua pungena 

Pinna Gerardiana 

Pinna Sabiniana 

Pinna monticola 

Pinita grathdia 

Pintta nobilia 

Pinna Menzieaii 

Pinna Dougkmi 

Pinna dumoaa 

Notes on the Moreton Bay Pine, by A. Cunning- 
ham 


pago 

tab. 

f77]-78 

[44] 

[79] 

[45] 

[80J-81 

[46] 

[82] 

[47] 

[83]-8r, 

[48] 

[86j-87 

[49] 

[88] 

[50] 

[89J-92 

[51] 

[93] -95 

[62 a, 62] 

96 

[63] 

[97]-101 

[54] 

[102]-105 

[55] 

1106]-109 

[56, 56 o, 56 5,571 

[110]-111 

[58. 59, 60] 

[n2Hir. ■ 

[61, 62] 

[1161-119 

[63] 

[120] 

[64] 

[121]-123 

[65, 66 o] 

[124] -125 

[66, 66 a] 

[126] 

- 

[126] 

- 

[127] 

- 

1128] 

129 

- 

[130] 

[07] 

[131] 132 

[68] 

[133] 

- 

I134J 

- 

[135]-136 

[69] 

[137] 

- 

[138] 

- 

[139] 

- 

[140] 

- 

[141] 

- 

1142] 

- 

[143] 


[1441 

- 

Ip. 

79 

2 pp. 

80 

IP- 

- 

Ip. 

- 

Ip. 


IP- 

- 

Ip. 


Ip. 

- 

2 pp. 

- 


2m2 
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ON 

VoL. II (1832) (conL), 
Observations on the coniferous trees 

of New 

page 

tab. 

Zealand, by G. Bennett . . 



5 pp. 

- 

Botanical characters of several species of conif- 



erous trees of New Zealand 



- 

- 

1. PhyUodadua trichomanoidea 



- 

- 

2. Podocarpua ? ferruginea .... 




- 

3. Podocarpua ? Totara 



- 

- 

4. Dacrydium ? plumoaum 



- 

- 

6. Dacrydium excdaum 



2 pp. 

- 

Some account of, etc 



[146H76 

- 

Copy of a letter, etc 



[177H79 


Extract from, etc 



[180J 

- 

Copy of a letter, etc. (see p. 448) 


[181]--183 

- 

VoL. I (1837). 

Edition 1837-42. 

page 

tab. 

Portr. of Lambert., 182fl . . . . . 



- 

frontispiece 

1, P. aylveatria 



[l]-4 

11]. [1 a] 

2. P. Pumilio 



6~6 

ii 

3. P. Bankaiana 



7-8 

iii 

4. P. Larico 



9-10 

ix 

5. P. Pallaaiana 



11-12 

i 

6. P. maritima 



13 

X 

7. P. halepenaia 



14-15 

vii 

8. P. Maaaoniana 



16 

viii 

9. P. Pinaater 



17-18 

ix-x 

10. P. Pinea 



19-20 

xi, xii [marked in 
pencil 13], [xiii in 
pencil] 

11. P. inopa 



21-22 

xiv, xiva [in pencil] 

12. P. reainoaa 



23-24 

XV 

13. P. vatiabilia 



25 

xvi 

14. P. T(xda 



26-27 

xvii, xviii 

16. P. rigida 



28-29* 

xix, XX 

16. P. palitatria 



80-31 

xxi 

17. P. longifolia 



32-33 

xxii 

18. P. occiderUcUia 



34 

[marked 22* in pencil] 

19. P.Cembra 



36-36 

xxiii, xxiv 

20. P. Strobua 



87-39 

XXV 

[21]. P. esccdaa 



40 

[3 correoted in pen* 
oil to 26] 

22. P,Abiea 



41-42 

xxvii 

23. P. a«K» 



43-44 

xxviii 

24. P. nigra 



45-46 

xxix 

26. P. rubra 



4748 

[30 in pencil] 

26. P. orienkUia 



49 

xxxi 

27. P. Picea 


[marked 62 in error] 

28, P. BdUomea 



03-69 
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VoL. 1 (1837) {cont.). ps-g® 

29. P. spedabilU 64-55 

30. P. canadensis 66 

31. P. dumosa 57 

32. P. taxijolia 58 


VoL. II (1837). 


33. P. lanceokUa .59 

34. P. LaHx 60-62 

36. P. pendida 63-64 

36. P. microcaTpa 65 

37. P. Cedrus 66-67 

38. P. Deodora 68—69 

39. Dammam orientalis 70-72 

40. Dammam australis 73-75 

41. Araucaria imbricata 76-78 


42. Araucaria Brasiliana 79-80 

43, Araujoaria excelsa 81-83 


[blank] 

Some account, etc 

Copy of a letter (T. Davis) . . 

Extract from, etc 

Copy of a letter (T. Marsham) 

44. Taacodium semperwrens 

[45]. Ouprtssus lusitanica 

46. Cupresmte pendida 

47. Oupressus tondosa 

48. Oupressus nootkatensis ....... 

49. Thi/fja pHcata 

50. Thuja chiknais 

51. Thuja ptnsUis 

52. Thuja pendvla 

53. Juniperus sgyamata 

54. Juniperus uvifera 

55. Daoryddum eupressmum 

56. Daerydkm taattfolitm 

57. Daorydeum disHchum 

58. Pedoearptts scUigna 

59. Podaearpus oUifoUa 

50* Podoearpus glamerata 

61. P<deearpus nereifolia 

Padoaisrpm nusorophyUa 

68. Podsoerrpus pmgens 


[84] 

85-102 

103- 104 

104- 105 

105- 106 
107-108 
109-110 
111-112 

113 

113 

114 

114 
116 

115 

116 
116 

117-118 

119 

120 
120 
121 
121 
122 

123 

124 


45S 


tab. 

2 [corrected in pen- 
cil to 34] 

XXXV 

[35 * in pencil] 
xxxvi 


xxxvii 

xxxviii 

xxxix 

xl 

xli 

[42, 42 a, 42 6, all in 
pencil] 

43 

44 

[45, 45 a, 45 6, 45 c, 

45 d, all in pencil ; 

46 d is numbered 4] 
5 [46 in pencil ; 46 a, 

46 b also in pencil] 
xlvii, xlvi [47 his in 
pencil] 


4 [48 in pencil] 
xxxix 

1 [60 a in pencil] 


[50* in pencil] 
[61 in pencil] 
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Edition 1837-42 (cont.). 

VoL. II (1837) (cont.). page tab. 

Appendix. 


Extract from, etc [1] 

Thuja dolobrata 2 

Quercua Qrandifolia 3 

Madura aurantiaca 4-0 

Ilex paraguensia 7-8,7* 

Ilex Martiniana (plate is marked “ paraguensia"* ) 8* 

Ilex Oongonha 7**-8** 

Nepenthea Bc^ffleaiana 0 

H^epenthea ampullaria 10 


I [67 in pencil] 

8 [6 in pencil] 

[3 in text, 69 in 
pencil] 

II [70 in pencil, 4 in 
text] 

[71 in pencil, 6 in 
text] 

17 [72 in pencil, 6 in 
text] 

[unool., 73 in pencil, 

7 in text] 

[iinooL, 74 in penoii, 

8 in text] 


On the native country of the Potatoe 11-12 

An account of, etc. 1 3- 24 


Synoptical Table of the Species (Vols. I-Il) [unpaged, 24a-25] 


VoL. Ill (1837). 

P, Brutia 

P. ainenaia 

P. pungena 

P. tubercukUa 

P. radiata 

P. muricaia 

P« Sabiniana 

P. CauUeri 

P, aeroUna 

P. paiula 

P. Teocote 

P. UiophyUa 

P. Montezumca 

P. Oerardiana . . . . 

P. eanarienaia 

P. monticola 

P. Lambertiana 

P. SmUhicma 

P. Menzieaii 

P. Douglaaii 

P. Fraaeri 

P. nobUia 

P. bradeaia 

P. Pindraw 

P. grandia 

P. rdigiaaa 

Anmbaria Cunninghamii 

Taxodium diaUdium 

MS. index 


[1] 

[751 

[31 

[70] 

[5] 

(771 

[71 

178] 

[9] 

(79J 

[HI 

[80] 

IJ-'-U] 

[81] 

[16] 

[82] 

[17] 

[83] 

[19] 

[84] 

[21] 

[85] 

[23] 

[86] 

[26] 

[871 

[27] . 

[88] 

[29-30] 

[89] 

[31] 

190] 

[33-34] 

[91, 92] 

[36-30] 

[93] 

[37] 

[94] 

[39-40] 

[96] 

[41] 

[96] 

43 

[97] 

46 

[98] 

47-48 

[99] 

49 

[1001 

61 

[101] 

63-66 

[102] 

67-69 

[108] 

[«!] 

- 
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tAMBEKl’s ‘DESCHimON OF THE GENUS PINTJS,’ 


Edition i842. 


VoL. I (1842). page 

[8cMx bdbylonioa ?, or Cupressus pe'tidula] (see 

note» p. 440) ~ 

Porfcr. of Lambert - 

1. P, eylveatris [ll-S 

2. P. pumUio [0]~8 

3. P. Bunksiana [9]--10 

4. P,Laricio [11H2 

6. P. P€U>Um<ma [13]-ir> 

6. P. maritima [16J-17 

7. P. halepensia [18]-iy 

8. P. Maaaoniana [20] 

9. P. PifUMter [21]-22 

10. P. Pinea [23]-24 

1 1 . P. inopa [25]-26 

12. P. reainoaa [27]-28 

13. P. wm^ia [29] 

14. P. Tasda [30]-31 

15. P. rigida [32] 33 

10. P. pungena [34] 

17. P. aerotina [35] 

18. P. paiiUa [36] 

19. P. Teocote [37] 

20. P. Uiophylla [38] 

21. P. MorUezumoc [39] 

22. P. occiderUcUis [40] 

23. P^paluaUria [41]--42 

24. P, longijolia “ 

25. P. canarienaia [45]-46 

26. P.ainmaia [47 J 

27. P. Cembra [48]-60 

28. P. [51>-64 

29. P. exeelaa [55^66 

30. P. Lambertimia [67]-‘58 

31. P. Ahiea [59J<-60 

32. P. al6a ! [61]--63 

33. P. nigra [64]-66 

34. P. rubra [6e]-67 

35. P. orientaUa [68]~69 

36. P, Piom [70]~71 

37. P. baUamea [72^73 

38. P. Fraaeri [74H6 

39. P. rdigioaa [76] 

[39 a]. P. apecUabilia - 

VoL. II (1842). 

40. P. Webbiana [77}«78 

41. P. camadmaia [canarienaia on plate] [79] 

42. P. dumoaa [80]~81 

[42 a]. P. tamifolia [®2] 

43. P, Detiglom 


tab. 


frontispiece 


[1 a, 1 6. 1] 
[ 2 ] 

[3] 

[4] 

[5] 

6 

7 

8 
9 

10, 11 
12 *, 12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 
23 

24, 25 
[27, 27 a] 
[28] 

[29] 

[30, 31] 

[32] 

[33] 

[34] 

[35] 

[36] 

[37] 

[38] 

139] 

[40] 

[41] 

[42] 

[43] 

[43 o] 


[44] 

[45] 

[46] 

[47 a and 48] 
[48] 
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EsmoM 1842 (etmt.). 


VoL. II (1842) (oonf.)* 

44. P, Larix 

45. P, pendtda 

46. P, microoarpa 

47. P. Cedru8 

48. P. Deodora 

49. CunninghcmUa sinensis [Araucaria Cunninghamii 

on plate] 

50. Dammara orienteUia 

51. Dammara australis 

62. Araucaria imbricata 

53. Araucaria Brasiliana 

54. .<4rat4cana excelsa 

[55] . Taxodium distichum 

[56] . Taxodium sempervirens 

[57] . Cupressus lusitanica 

58. Cupressus pendula 

59. Cupressus torulosa 

60. Cupressus nootkatensis 

61. Thuja plicata 

62. Thuja chilensis 

63. Thuja pensilis 

64. Thuja pend.ula 

65. Thuja dolobrata 

66. Jumperus squamala 

67. Juniperus uvifera 

68. Dacrydium cupressinum 

69. Dacrydium taxifoUum 

70. Dacrydium distichum 

71. Podooarpus saligna 

72. Podocarpua oleijoUa 

73. Podocarpua glomerata 

74. Podocarpua nerUJoUa 

75. Podocarpua maorophyUa 

76. Podocarpua pimgena 

P. radiaia 

P. murioata 

P. Oerardkma 

P. Sabmiana 

P. monUcola 

P. grandia 

P.ndbtUa 

P. Menaieaii 

P. tuberculata 

P. OouUeri 

P. braeteata 

P. kmceolata 

Araucaria Cunmnghamii 

P. Pnito 

P, Pindraw 

P. Sniithiana 

Obaervatioaa on eoniferous trees, etc 


P«8® 

tab. 

[83]-86 

«- 

[861-87 

[49] 

[88] 

[50] 

[891-92 

[51] 

[931-96 

[52, 52 a] 

96 

[53] 

[971-101 

[54] 

[1021-106 

[55] 

[1061-109 

[56, 57, 57 a, 57 6] 

[1101-111 

[58, 69, 60] 

[1121-116 

[61, 62] 

[1161-119 

[63] 

[1201 

[64] 

[1211-123 

[65] 

[1241-126 

[66] 

[126] 

- 

[126] 

- 

[127] 

- 

[128] 

- 

[129] 

- 

[130] 

[67] 

[1311-132 

[68] 

[133] 

- 

[134] 

- 

L135]-136 

[69] 

[137] 

- 

[188] 

- 

[139] 


[140] 

- 

[141] 

- 

[142] 

- 

[148] 

- 

[144] 

- 

Ip. 

[70 

Ip. 

[71] 

Ip. 

79,f.e.[72] 

2 pp. 

80.t.e.[76] 

Ip. 

74 

Ip. 

76 

Ip. 

76 

Ip. 

77 

Ip. 

78 

Ip. 

79 

2 pp. 

£90] 

[no text] 

[81] 

8 pp. 

mi 

2 pp. 

[83] 

If pp. 

[84] 

[no text] 

[86] 

4fpp. 

- 



463 


LiLHBSBT’B ‘ DESOBIPTION OF THE QEHUS PINCS/ 


Edition 1842 (cant.). 


VoL. II (1842) (cont.), pa>ge 

Botanical characters of, etc | p. 

Notes on Moreton Bay Pino 2 pp. 

Some account, etc [145 ~1 76J 

Copy of a letter, etc [177-179] 

Extract from, etc [ISO] 

Copy of a letter, etc [181-183] 


Copy at Linnean Society. 


Portr. of Lambert 

t. p. 1828 

Dedication to Sir K. C. lloaro 

[Ip. blank] 

Preface 

Additions and corrections ... 

P, Lambertiana 

Preface to 2nd edition 

jp. PaUaaiana 

P. apectabilis 

P. cxcelaa 

P. Deodora 

P. dunwm 

Aratuiaria imhricala 

Araticaria brasHiana 

Dammara australis 

Dammara orientalis 

J unipertta squamata 

Juniperua uvifera 

51. Thu^a penailis 

52. Thuja pendula 

49. Thuja pUoaJta 

50. Tkt^a chiilenaia 

Podocarpua aaligna 

Podocarpm oleiJoUa 

Podocarpua glomerata 

Podocarpua neriifoHa 

Podocarpua macrophylla . . . . 

Podocarpua pungena 

Taoodama aemperoirena 


Tamdium diatiehum 


DaorpdMam Uasdjolium 
Daorffdimn diaUchum 


tab. marked. 


5 

2 

3 

42 


4 

5 
0 

43 


AppBin>ix. 
Sxteaet from a letter, etc. 


Thuya dMbrata f app* 

Quarma yrandiffoUa 8 

P, Lmrioio ^ 

P* * 

Ouyaraaaua iaruioaa **’ 


tab. 


Source, 
i. 1828 
i. 1828 
i. 1828 

i. 1828 

ii. 1824 
i. 1828 
i. 1828 

i. 1828 

ii. 1824 
ii. 1824 
u. 1828 
ii. 1824 
ii. 1824 
ii. 1824 
ii. 1824 
ii. 1828 
ii. 1824 
ii. 1824 
u. 1828 
ii. 1828 
ii. 1828 
ii. 1828 
ii. 1824 
u. 1824 
u. 1824 
ii. 1824 
ii. 1824 
ii. 1824 
ii. 1824 
ii. 1828 
ii. 1824 
ii. 1824 


ii. 1828 
ii. 1828 
ii. 1824 

i. 1828 
u. 1824 

ii. 1824 



464 


MR. H. W. RENKIMA AND MR. J. ARDAOH ON 


Copy at Linnban Society {cent.). 


Appendix. 

tab. marked. 

Source. 

Cupresstie nootkeUensis 

. 

ii. mu 

Madura aurantiaca 

xii 

ii. 1824 

Ilex paraguensie 

4 

ii. 1828 

Ilex Martiniana 

5 

ii. 1828 

Ilex Qongonha . 

17 

ii. 1828 

Nepenthes Eaffiesiana 

7 

ii. 1828 

Nepenthes arnpvUaHa 

8 

ii. 1828 

Appendix by Mr. Don, etc 


ii. 1824 

[1 p. blanls] 

- 

- 

On the Native Country, etc 

- 

ii. 1824 

Synoptical Table 

Othbb Fttblioations of Lambbbt. 

ii. 1828 

Account of the Canis Oraius Hibernicus, 

or Irish Wolf 

Dog, described in 

Pennant’s History of Quadrupeds, 3rd edit. vol. i, p. 241. 

Linn. Soc. Trans. 


iii, 16. 1797. 

A description of the genus Cinchona, comprehending the various species of 
vegetables, from which the Peruvian and other barks of a similar quality are 
taken. Illustrated by figures of all the species hitherto discovered. To which 
is prefixed Prof. Vahl’s Dissertation on this genus, etc. 4®. London, 1797. 
(Ferd, Bauer’s drawings for pis. 4, 5, and 7-12 are inserted in the copy in Herb. 
Mus. Brit.) 

Anecdotes of the late Dr. Patrick Browne, author of the * Natural History 
of Jamaica.’ Linn. Soc. Trans, iv, 31, 1798. 

Description of the Blight of Wheat, liredo Frumenti, Ibid. 193, 1798, 

Beschreibung der Hyominch^ globoaa, Rdmer Archiv Bot. ii. 398, 1801. 
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An historical eulogium on Don Hipolito Ruiz Lopez, first botanist and chief 
of the expedition to Peru and Chile, [etc.] (translated from the Spanish), 
ed, by A. B. Lambert. 8®. Salisbury, 1831. 

Some Account of the Galls found on a Species of Oak from the Shores of the 
Dead Sea. Linn. Soc. Trans, xvii, 445, 1836. 

Notes of the Mustard Plant of the Scriptures. Ibid. 449, 1836. 

Some Account of the Apples of Sodom or the Galls found on a species of Oak 
from the shores of the Dead Sea. Edin. New Phil. tJourn. xxxii, 20-24, 
1842. 

Lambert was also “ the real editor ” of Pursh's ‘ Flora Americae Septen- 
trionalis,’ 1814 (c/. * Reliqua? Baldwinianse,’ 196, 1843). 


APPENDIX. 

Extracts from the Smithian Correspondence. 

By Spencer Savage. 

Lambert to James Edward Smith. 

1708, January 3rd, 

“ ... I have shewn Sir J, Banks the Drawings of the Pini which he seemed 
very much to approve of & has been kind enough to undertake the direction 
of the Engravings as he thinks some of the Drawings are on too large a scale. 
He has pointed out what he thinks proper to be Figured. As you was so kind 
to offer me your assistance 1 shall let the MS. rest a little till we meet. . . ” 

1801, March 2nd. 

“ I should have sent you plates of all the Pines, and the Erica?, which I 
promised ; but am waiting till Warner [the engraver] has finished the last two 
plates which he has now got and T hope will be soon done. I then shall intreat 
your assistance, — will send you all the specimens and MSS. &cc., but I wish 
to wait for the next volume of La Marck, which I expect very soon and which will 
contain the Pines, and where I hope to find something about Pinus orientalise — 
a plate of the Cones 1 think I have already got from China. I long to shew 
you the plate of the Pinvs sylvestris, which you might quote in the Flor : Brit : 
I paid Warner twelve Guineas for the engraving of it. Nothing I believe can 
be much better finished. Sir J. was much pleased with it. . . 

1803, September 27th. 

•*...! have at last got a Copy of Pinus and have desired a Coloured one for 
you to be done as soon as possible and which I hope you will soon receive. 
You will be so good as to order from Whites [the publishers] what others you 

Wish. . . 
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1803, November 23id. 

• 

“ . . . Mr. White sent me your Letter yesterday and am sorry ylft cAioald 
give you so much trouble, but which I hope your goodness will excuse. Thera 
is one part which you mention relating to Mr. White’s profits ; you were not 
aware perhaps that I gave him leave to have 26 copies coloured, which he sdfti 
at forty Guineas each ! & on which I get only one Guinea’s profit mdk ; if I 
understand him right : but perhaps I have not stated the case right and I was 
in a hurry yesterday when I saw him. We have fixed the price of the plain ones 
at ten Guineas, as every one says they are at least worth that. 

“ I shall have only 176 copies to sell which I shall clear by eight hundred pomidst 
to repay me fourteen hundred pound ; then I have the Drawings and the Copper 
plates, which I reckon at two hundred pound, so that I shall be about four 
hundred pounds Minus. . . Sir J. Banks told Dr. Whjme in my presence it 
was the finest work ever published. . • ” 

1804, January 26th. 

“...lam rather surprised Mr. White has not yet sent you the Finns. Hooker 
is so busy he told me long before your last letter that he could not get any mom 
done till after Christmas but surely he might have got one before this time, 
and I think your friend Mr. White ought to have sent it long ago . . . but there 
is this advantage you both [Maim and Smith] will derive from it, that those now 
doing are on muchbetter paper ! and I suppose a few days must bring it you. . * 

1804, February 27th. 

“ . . . I trouble you with these few Lines to say that Mr. White will have 
some Copies of Pinus delivered to him this Day by Mr. Hooker who colours 
them. . . ” 
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A Revision of the British Euphrasias. 

By H. W. PuGSLBY, B.A., F.L.S. 

(Plates 26-37.) 

[Read 2nd May, 1929.] 

In modem botany the genus Euphrasia has been generally restricted to the 
Section Euphrastum Duby, Bot. Gall, i, 354 (1830), which alone is dealt with in 
the monograph of Dr. R. von Wettstein, and of this Section the Group Eu- 
EuphrtmaWetiHt. Subsect. Semicakaratce (Benth.) only is represented in these 
islands. The genus, thus restricted, includes two Linnean species, E, officinalis 
and JB. tricuspidaia, both belonging to the Semicalcaratoe. These two plants exist 
in the Linnean Herbarium, the sheet of the former showing three specimens, of 
which two are the glandular E. Rostkoviana Hayne, and the third an eglandular 
form that has been referred to E. nemorosa Pers. but is more probably the 
Scandinavian E, curia Fr. E. tricuspidata is represented by a single unmistakable 
example. Since the time of Linnaeus a number of further forms have been 
distinguished on the Continent as species or varieties, notably E. alpina Lamk. 
in 1786, E. salisburgensis Funck in 1794, E. minima Jacq. in 1800, E. nermrosa 
Persoon in 1807, E, gracilis Fries in 1818, E, Rostkoviana Hayne in 1825, E. curia 
Fries in 1828, and E, stricta Host in 1831. In 1852 seven species were published 
by A. Jordan in his ‘ Pugillus,* but of these two only are now admitted as new. 
More recently other species have been established by Freyn, A. Kerner and other 
European botanists. 

In Nyman’s ‘ Conspectus,’ iii, 551 (1881), most of these names are brought 
together under five species, E, officinalis L., E, minima Schleich., E. gracilis FV., 
E, sali^urgensis Funck, and JB. tricuspidata L., but the way in which they are 
grouped indicates little knowledge of the plants’ aflSnities. 

In 1896 the monograph of Dr. Wettstein appeared, and here all the known 
forms of the Section Euphrasium are exhaustively dealt with and many new 
species described. Wettstein divides his genus into two Sections: (1) Eu- 
Euphrasia, comprising two Subsections, Semicalcaratce, the Eyebrights of the 
Northern Hemisphere, and Australes, plants of Australia and New Zealand; and 
(2) Trifidoe, the South American Eyebrights. Eighty-seven species are described, 
of which fifty-four belong to the Semicalcaraice. The descriptions (all in Latin) 
are of uniform excellence. 

Wettstein divides the SemicalcaralcB into three series ; (1) Parviflorce, having 
leaves not more than twice as long as broad, margin of capsule ciliate, and 
cov(dIa*tube not finally elongate ; (2) OrandiflarcSf with leaves and capsule as 
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in (1), but corolla-tube finally elongate; and (3) AnguatifoUoi^hBrTmg leaves 
2-30 times as long as broad, lanceolate or linear, and corolla-tube finally elon*] 
gate or not. In a preliminary chapter the origin of these groups and their 
respective species is discussed at some length. Excepting a few species whose 
origin he considers problematical, Wettstein attributes the larger-flowered 
forms of the Parviflorce to a single early ancestor, which he names E. pcdasO’- 
pectincUa, and the smaller-flowered plants of this series to another early ancestor, 
allied to E, latifolia Pursh, which he designates E.pala^-nemorosa. The Orandu 
fierce he considers to have a separate origin, and to be derived from two ancestors, 
E. palceo-Rodkoviana and E, palceo-alpina, for the glandular and glandless 
groups respectively. The origin of the Angustifolice is ascribed to a primordial 
E. paloeo-tricmpidaia. 

An analytical clavis of the species is given, but no attempt is made to show 
their relationships within their respective series. A table in which the European 
forms are arranged as collective species, species of first rank, and species of 
second rank, was published by Wettstein in OSsterr. Bot. Zeit. for November 
1896. The monograph does not show varieties as such, but it includas a number 
of hybrids. 

A second important work on the genus is ‘Les Euphrasia de la Franco,’ by 
Alfred Chabert, which appeared in Bull. Herb. Boissier for 1902. Chabert’s 
treatment of these plants differs materially from Wettstein’s. He maintains 
that species in the Linnean sense do not exist among the Euphrasice Semicalca- 
rake, and that there are only forms or races, for which he adopts the name of 
‘ * micromorphe. ’ ’ These ‘ ‘ micromorphes ” he groups according to their affinities, 
each group including a recognized species, to which are attached others of kindred 
character, each bearing a second trivial* name. In this way Chabert describes 
twelve species for France, to most of which one or more additional “micro- 
morphes,” under trinominal names, are appended. Wettstein’s three series, 
Parvijhrm, Chrandijloroe, and Angustifolice, are not adopted. In his prefatory 
chapter Chabert discusses the great variability of the forms of Euphrasia and 
the prevalence of intermediates, which often he would not attribute to hybri- 
dity, but rather to an innate tendency to variation ; and he points out how, 
while a collection of selected specimens in the herbarium may indicate a number 
of good species, the plants actually met with in the field may be much less 
distinct. The development of any hypothesis of ancestral types he rejects as 
too liable to lead to the domain of fantasy. Chabert’s “micromorphes” are 
generally admitted as varieties in Rouy’s ‘ Flore de Prance,’ xi, 143 sqq, (1909). 

The latest detailed account of Euphrasia to be published is Die Euphrasia. 
Arten Norwegens,” by E. Jorgensen, in ‘Bergens Museums Aarbok’ (1919), 
written in German„ with a brief summary in English. This author describes 
ten species as Norwegian, with numerous varieties. Like Chabert he points out 
that these species differ from each other only in degree and not in definitely 
distinct characters ; but he attaches greater importance to hybridisation in the 
evolution of species. Jorgensen modifies Wettstein’s claasifioatjon by adopting 
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two series only, Angustifolice and Ciliatce, the latter of which is divided into 
three subseries, Minoriflorm, Majoriflorce, and Grandiflorm. The first two of 
these subseries represent Wettstein's Parviflone. Jorgensen’s descriptions of 
the species and varieties are by far the most complete that have ])een written, 
and are illustrated not only by plates but by useful text-figures. 

The Eyebrights remained neglected in Britain almost till the end of the 
last century, and in the third edition of Hooker’s Student’s Flora (1884) one 
species only is recognized, viz. E, ojficiruilis L., with two varieties, E. gracilis 
Fr., and var. rmriiima^ from the shores of Shetland. The first British botanist 
to study the group was Frederick Townsend, who in 1884 wrote an 
interesting account of E, officinalis L. (.Tourn. Bot. xxii, 161 sqq.). In this 
paper Townsend set forth the view that all the European forms of E. officinalis 
belong to a single polymorphic species, wdiich he divides into eight groups 
of subspecies and varieties — Officinales, Alpince, Tricusxndatcc, Nemorosce, 
Gradies, Salisburgenses, Parvifionp, and Minimce. Of these groups he furnishes 
diagnostic characters, and expresses a hope that an account of the subspecies 
&c. will follow at a future date. This work, wdiich seems to have been the earliest 
attempt to grou]) the European Euphrasiw, shows a good general knowledge of 
their forms, and it is to be regretted that it was not completed as intended. 
I’owmsend's prcvseiK^e in Parliament between 1886 and 1892 was perhaps the 
cause of this, and a letter of his of this period at Kew expresses his regret at the 
compulsory curtailment of his botanical work. In 1890, however, Townsend 
described (Journ. Bot. xxviii, 162 sq,) a new Swdss subspecies, E, caxntulcUa., 
which Wettstein subsequently identified with E. drosocalyx Freyn, and the 
following year (/. c. xxix, 161) a new form from Scotland, E, x>alndosa (E. scotica 
Wettst.). In 1896 he added E. salishurgensis Funck to the British list {I, c. 
xxxiv, 441), In 1897, when Townsend was seventy-five years old, he published 
in.lourn. Bot. xxxv, 321 sqq, a “ Monograph of the British species of Euphrasia,'' 
not based on his earlier pax)or, but adaptedfrom Wettstein’s work of the previous 
year. This monograph is only partially original. The first part deals with 
morphology, evolution and formation of species, and is an abridged translation 
from the German of Wettstein. The second part — Description and distribution 
of species &c. — contains Wettstein’s Latin diagnoses of the species identified as 
British, with an abridgment of his synonymy, distribution, &c., and sux^ple- 
monted by a list of British localities and original critical remarks. The diag- 
noses do not seem always to have been collated with British material. In this 
work fourteen British species are admitted, E, stricta Host, E. borealis Towns., 
E, brevipila Bumat & Gremli, E. nemorosa H. Mart., E, curia Fr., E. occiden 
ialis Wettst., J57. laiifolia Pursh, E, foulmnsis Towns., E, grcu^ilis Fr., E, scotica 
Wettst., E. Rostkoviana Hayne, E, campestris Jord., E. Kerneri Wettst., and 
Jf . mlisburgensis Funck ; and six hybrids are also given. Townsend’s monograph 
has been regarded as an authoritative account of the genus in Britain, and a 
synopsis of it was inserted in the ninth edition of Babington’s Manual (1904). 
In 1898 Townsend described a new North American species, E. canadensia 
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{Joum, Bot. xxxvi, 1), and in 1902 (Ann. Scott. Nat. Hist. 177) a new form 
piccola of E, curia. 

The appearance of Townsend’s monograph drew the attention of British 
botanists to the genus, and in the succeeding years Euphrasice were largely 
collected, particularly by the late E. S. Marshall and W. H. Beeby in Scotland. 
Most of the material obtained before Townsend’s death in 1906 was submitted 
^ for his opinion. Shortly afterwards, in 1907, a violet-flowered form resembling 
E. Bodhoviana was described by the late F. H. Davey as a new species, E. 
Viguraii (Journ. Bot. xlv, 217) ; and two years later (1. c. xlvii, 166 sg.) the little 
Exmoor Eyebright, whose flowers are often yellow, was identified with E, minima 
Jacq. in an elaborate paper by the late W. P. Hiem. A further contribution to 
the study of the genus was Dr. E. Drabble’s paper in Journ. Bot. liv, 73 (1916), 
in which a form of E. nemarosa with slightly hirsute leaves was distinguished 
as a variety ciliata. 

This more recent work is reflected in a second account of the genus in Britain 
by the late Cedric Bucknall (Journ. Bot. Iv, Supplement (1917)). This author 
endeavours to make use of fresh diagnostic characters to distinguish the species 
without introducing anything at variance with the descriptions of Wettstein 
and Townsend, the new features being mainly connected with the habit of the 
plant. Bucknall does not adopt any generic subdivisions, and remarks that 
the length of the coroUa is unreliable as a distinctive character, at least in the 
British species. His species are the same as Townsend’s, with the addition of 
E. cceruka Tausch, E, 8V£cica Murb. & Wettst., E. Vigursii Davey, E, minima 
Jacq., and E, fennica Kihlman ; and five new varieties are created . Analytical 
keys but only partial diagnoses of the species are furnished, and much of the 
work is devoted to an account of the peculiarities of plants of various individual 
localities. 

Still more recent are my own papers on this genus in Journ. Bot. Ivii, 169 «g. 
(1919) and lx, 1 aq. (1922). The first demonstrates that the Exmoor E, minima 
is not the plant of Jacquin and renames it E, confuaa ; and adds E, hirteUa 
Jord. to the British list. The second extends the definition of E. confvaa, and 
gives reasons for rejecting E, atricta as a British plant. 

In addition to these works on Euphraaia there are numerous critical notes 
in the Reports of the two Exchange Clubs, among which are descriptions of 
three further presumed new species. A perusal of these Reports at once reveals 
that great differences of opinion still obtain touching many of our British forms, 
despite the work of Townsendand his successors; and with this in view the present 
Revision has been attempted after an examination of all the SemiodcaraJtca 
material at Kew, British Museum, and Manchester, the collections of Townsend, 
Beeby, and Bucknall, as well as Mr. Barton’s and my own herbaria. Altogether 
over five thousand sheets have been dealt with. *^6 British Euphraaia4orm» 
are complicated and often dijficult to understand, and in order to grasp them 
adequately a fair acquaintance with the Semicalca/ratm as a whole group, and of 
all its described forms, is a first essential. 
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Morphology. 

Habit, 

While every form of Euphrasia ia capable of considerable variation in habit 
as it is more or less well developed, yet many forms present special features 
which seem to be characteristic. Two of the most distmct types of growth are, 
those induced by the seasonal dimorphism described and illustrated by Wettstein 
(Mon. p. 44). In the first of these, the aestival or early-summer form, of which 
E, montana Jord. is an example, the internodcs are very long, even the first pair 
of leaves being placed at some distance above the cotyledons, and the first flowers 
are generally produced with the fourth pair. The plant thus possesses only three 
pairs of leaves in whose axils branches can develop, and therefore must remain 
slightly, if at all, branched, with few leaves and conspicuously long intemodes 
below. The corresponding autumnal or late-summer form, like E, Bostkoviana, 
has the first internodes very much shorter, and no flowers are normally produced 
before the fifth, and sometimes not till the twelfth pair of leaves, or even later. 
This gives a much greater opportunity of branching, and as the same habit 
tends to continue in the branches, there is a further possibility of secondary 
branches being thrown out. The plant is thus capable of becoming much 
branched and many leaved, and owing to its shorter internodes the branches 
will begin much nearer the base of the stem. Species of northern latitudes, 
such as E, latifolia, and also E. minima of (.Central Europe, generally resemble the 
early-summer forms in habit, though sometimes with shorter intemodes, 
or are unbranched ; and owing* to the brief summers of their habitats, they 
usually have no distinctly corresponding latc-summer forms. In E. latifolia 
and E. minima the first flowers sometimes appear with the second pair of leaves, 
and above the fourth only in luxuriant indivkluals. Any branches developed 
must therefore spring from near the base of the stem, and in E. minima they are 
sometimes produced from the first pair of leaves. There are other variations of 
habit, as appears in E. gracilis, which commonly develops six or eight pairs of 
leaves before it flowers and produces branches only in the axils of the highest 
of these. Among the British species, some, like E. nemarom, are late-summer 
forms, capable of considerable branching, and others, such as E. brcvipila, are 
of somewhat intermediate habit. On the sea-coast, particularly in the North of 
Scotland, and occasionally also on mountains, condensed forms occur, which, 
while more or less branched, have suppressed intemodes, and often finally are 
only an inch or two in height. This condition is probably in most cases a result 
of exposure to wind, and dried specimens are often difficult to identify. Ex- 
siccataof this kind are rare in the herbaria examined, except from Great Britain. 
It should be remembered that weak unbraiiched individuals of the normally 
branched forms can nearly always be found in any colony of Euphrasias, and 
that a condensed capitate condition is sometimes due not so much to exposure 
as to injury through nibbling by sheep or rabbits. 

Euphrasias of the early-summer type, or approximating thereto, are usually 
of slender growth, though nearly erect in their branches as well os the main stem. 
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Exceptions to this rule are the widely-spread E, pectimia Ten. and E. hirteUa, 
both of which are fairly robust. Most of the late-summer forms are relatively 
stout and strict in habit, some with erect and others with spreading branches. 
In the late-flowering E. Rostkoviaruiy however, both stem and branches are rela- 
tively slender and flexuous. 

Foliage and %air-cU)thing. 

The foliage of the Eyebrights is variable like the habit, and often furnishes 
specific characters. Most of the leaves bear flowers in their axils, and are then 
termed bracts by Wettstein and Townsend. This term is convenient, but is 
morphologically incorrect, for the floral leaves are indeed the most highly- 
developed ones, and are in no sense modified or reduced leaves subtending 
the flowers of a raceme or spike. They will therefore be mentioned not as 
bracts but as floral leaves. 

The cotyledons in Euphrasia are round or ovate, glabrous and entire, and the 
earliest pair of true leaves commences a transition towards the form of foliage 
characteristic of the species. In the early-summer forms, where leaves are few, 
this transition is rapid ; in the late-summer forms, with more abundant foliage, 
the transition is more gradual. The first pairs of leaves are always opposite, 
but the later ones become sub-opposite or alternate, especially in some late- 
flowering forms. The fully developed type of leaf is usually reached where the 
flowers begin, and may continue aliyiost to the apex of the stem, but frequently 
the upper floral leaves again change in form, although they do not revert to that 
of the lower stem-leaves. Characteristic diagnostic features are generally best 
shown in the lowest floral leaves. In some branched species, as E. brevipila 
and E, nemorosa, the highest cauline leaves below the first flowers are often 
distinctly larger than any that succeed them, while in others, like E. anglicay 
the floral leaves are normally the largest. In all branched forms the leaves of 
the branches are smaller and narrower than those of the main stem, as might be 
expected. In the early-summer forms the lowest floral leaves usually fully 
equal those below them, and in E. latifolia, when well grown, they are sometimes 
notably larger. The nature of the leaf-cutting is best shown in the lower floral 
leaves, where it normally reaches its maximum. These leaves are usually 
broader than those below or above them. On an average the teeth of the leaves 
are sharper in the late-summer species. 

The hair-clothing of the foliage and of the calyx, which is mostly similar, 
may consist of simple hairs only, or a mixture of simple and glandular hairs. 
It is extremely variable, sometimes even in forms that resemble each other in 
other respects and are regarded as belonging to a single species, e. g. in E. minima. 
A few species like E. stricta are normally glabrous except the stem. Simple 
foliage hairs are often minute and scarcely visible without a lens, but they may 
be stout-based bristles, 1mm. in length, as in JS^.^nca Fischer, or equally long, 
finer, waved hairs, as in E. curia. The glandular hairs of such species as E.Bosi^ 
Jcoviana are 2-5-celled, jointed and of variable length, some exceeding 1 mm. ; 
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or they may be straight, 1 -celled, and much shorter, as in t3rpical E. brevipila. 
Wherever glandular hairs occur they are usually more or less intermingled 
Avith simple ones. The hair-clothing, whatever its nature, is best seen about the 
base and margins of the lower floral leaves, and on the nerves and teeth of the 
calyx ; it may spread over the upper foliar surface, chiefly towards the margins, 
and along the nerves of the underside ; or it may sometimes clothe the whole 
upper and lower surfaces of the leaves. In the case of glandular species this 
character of the hairs may spread to the stem and branches. It is noteworthy 
that in the normally glandular forms the characteristic hairs may sometines 
become few or occasionally even obsolete ; and glandular hairs are occasionally 
found, but possibly only through hybridity, in forms that are commonly 
eglandular. 

Flowers. 

As in many other annuals, the latest flowers towards the apex of the stem are 
sometimes relatively small and ill developed. The finest and most characteristic 
flowers are generally those that open first. 

Calyx, 

The form of the calyx-teeth is homologous, as a rule, with that of the leaf- 
toothing, just as the calyx corresponds with the foliage in hair-clothing. In 
some species, e. g, in E. borealis, the calyx becomes markedly accrescent in fruit. 

Corolla and fertilisation. 

The corolla is important for the determination of species, and was a principal 
feature considered by Wettstein in fixing a basis for the three groups of his 
Subsection Semicalcaratce. The chief criterion is the corolla-tube. According 
to the monographer, this tube does not elongate between the opening of the 
flower and its fertilisation in the thirty- two species of his group Parvifiorce, while 
it does elongate during this period in the twelve species of liis Grandiflorce. 
The observations of C^habert lead to a diflerent conclusion, and he considers that 
the tube lengthens in all Euphrasias, though not very appreciably in most of 
Wettstein’s Parviflorce. Townsend expresses the same view as Wettstein, while 
Bucknall thought the length of the corolla variable even in a single species and 
unreliable as a distinctive character, and described it rather curiously as “ large, 
small or conspicuous.” 

My own experience at home and abroad tends to confirm, with some modifi- 
cations, the views of W^ettstein. In all Eyebrights the whole corolla apparently 
continues to grow, after first opening, until the dehiscence of the anthers, this 
growth involving some elongation of the corolla-tube. In the Parviflorce the 
growth of the tube is generally proportionate to that of the lips, and when it 
ceases, the tube does not appreciably exceed the calyx- teeth. There are prob- 
ably some modifications of this rule, and I believe that a relatively greater 
elongation of the tube commonly takes place in very small flowered plants like 
E. minima. In Wettstein’s Qrandiflorce the elongation of the tube is greater 
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than that of the remainder of the corolla, so that at maturity the tube obviously 
exceeds the calyx-teeth and the corolla becomes distinctly exserted. It may 
be doubted whether the degree of elongation is the same in all the species of the 
Orandiflorce, or indeed in all the individuals of any one species, but a distinct 
elongation appears to be a constant feature in the plants that Wettstein has 
brought together under this group. Among European species it is particularly 
marked in E, Rostkoviana and E. Kerneri. 

The size of the corolla as a whole is also important for affording diagnostic 
characters. Wettstein’s dimensions are taken from the base of the corolla- 
tube to the apex of the upper lip, and his lengths (with very few exceptions) 
are therefore greatest for the species of the Omndiflorce owing to the elongation 
of the tube. But the flowers in this group are not always really larger or more 
conspicuous than those of certain of the Parvifloroe, The size of the corolla 
chiefly depends upon the development of the lips, especially of the lower one, 
and in such species as E. suecica, E. brevipila, and E. borealis, included in Wett- 
stein’s Parviftoroe, it sometimes equals the flowers of the Omndiflorce, though, 
owing to the shorter tube, it is less exserted. It is to such flowers as these that 
Bucknall presumably intended to apply the term conspicuous.’’ 

Although subject to much variation, the colour of the corolla often furnishes 
some indication of the species. White flowers are typical of E . Rostkoviana and 
E. nemorosa, lilac ones of E, stricta and E, brevipila, and E, minima is noted for 
its yellow hue. 

My observations on fertilisation in the genus accord, so far as they go,with those 
of Wettstein, but I have no personal records of insect visitors. I am inclined 
to think that even among the Grandiflorce autogamy frequently takes place. 
In the different forms there appears toT)e a complete gradation in the conditions 
of fertilisation, ranging from the typically proterogynous flowers of the Orandi- 
flarce to the almost exclusively autogamous flowers of such species as E, gracilis 
and E, minima. In some large-flowered sj^ecies of the Parviflorce, as seen in 
Britain, on the flower opening, the slightly decurved style protrudes with ripe 
stigma in front of the upper corolla-lip above the unopened anthers, and xeno- 
gamy only is then possible. But as the corolla develops, the anthers are carried 
forward and upward before dehiscence till they reach the stigma, which at that 
stage is sometimes withered, but sometimes still capable of fertilisation. Auto- 
gamy may then happen. This process is almost identical with what obtains in 
E, Rostkoviana, as described by Wettstein, except that the style is somewhat less 
straight and horizontal in the British form, and is consequently reached by 
the anthers more quickly. In E, nemorosa the style is still more decurved on 
the flower opening, and so closer to and more directly in front of the anthers. 
Autogamy here soon becomes possible as the corolla expands. This approaches 
the condition of E, minima, where the stigma and anthers are both ripe and in 
contact very soon after the opening of the flower. 

The suggestion that the species of the Orandiflorce affect regions where 
insect-life is abundant and that sniall-flowered species inhabit distiiots where 
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is scarce, does not seem entirely correct. In Spain and Italy, away from the 
Pyrenees and the Alps, no Orandifl(ytce are to be found, but several species of 
the Parviflorce, In the higher Alpine regions E, alpina grows as well as E. 
minima, and at lower elevations E. Rostkoviana with E. stricta or E, nemorosa. 
In Scotland E, gracilis may be seen in company with large-flowered forms of 
E, brevipila. And in Scandinavia, although small-flowered species only, like 
E. UUifolia, inhabit the far north, yet a little to the southward are the very 
large flowered E. suecica and others. Very large- and very small-flowered forms 
are frequent in Shetland. 

Capsule, 

Important diagnostic characters are furnished by the capsule. While in 
most species its margins are ciliate with long, stiff haii s, in E, salisburgensis and 
some other members of the Angmiijoliw this ciliation is normally wanting. This 
distinction, however, is not an absolute one. The shape of the capsule, though 
variable within certain limits, is very characteristic. In E. pcctinata it is rela- 
tively long and narrow, with a rounded apex ; in E. hirtdla it is broader and more 
elliptical, and apically retuse or emarginate. In some boreal species the capsule 
grows to a large size. Jorgensen makes a diagnostic feature of the size of the 
seeds, which, he says, vary in length from 1 mm. to 2 mm. in different Scandi- 
navian forms, I have been unable to confirm this by observation, for the 
British foims that I have tested have shown considerable variation. 

Origin of Species. 

The species of Euphrasia, Subsect. Semicalcaratcc, are generally ill-defined and 
in great measure difl’er from eac h other, as Jorgensen remarks, only in degree 
and not in definitely different characters. It is therefore necessary, in examining 
any form, to consider its ensemble of characters rather than to rely on any one 
distinctive feature as a means of segregation. The plants which Wettstein 
defines as species usually possess a definite ensemble of characters and a more 
or less extensive geographical distribution. Specimens of E, gracilis from 
Scandinavia, France, and Britain, or examples of E. brevipila from the Alps, 
Scandinavia, and Scotland bear such a distinct resemblance iu their aggregate 
features that one is forced to regard them as fixed types that have sprung from 
a common origin, and hence are rightly treated as species. 

In endeavouring to account for the numerous forms, Wettstein suggests 
three chief causes of the origin of new species, viz. hybridisation, change of 
climatic conditions in a region, and interruption of the period of growth of 
individuals through external causes. Of these perhaps the most important is 
hybridisation. Wettstein states that he has proved by experiment that the 
pollen of EuphraMa-hyhridB usually shows no great loss of fertility, and that over 
half of the seed produced in such hybrids is capable of germination. He describes 
a number of wild hybrids, and cites E, Portce, E, stiriaca, E, pulchella, and E, 
drosocalyx as species of hybrid origin. Chaliert is opposed to this view, and 



476 


MR. H. W. PUGSLEY ! 


considers that the variation of Eyebrights is often attributed to hybridity 
without sufl&cient reason. Jorgensen discusses the question in great detail, 
and demonstrates how a number of tolerably constant forms, by crossing with 
others and subsequently splitting up according to Mendelian laws, may have 
given rise to an apparently infinite series of forms at present morphologically 
indistinguishable. He considers that many of the intermediate forms in 
Norway are of hybrid origin, and incidentally points out, as an observed fact, 
that crosses between two large-flowered species or between a large-and a small- 
flowered species are commoner than those between two small-flowered species. 
As hybridity would generally be effected by insects, which would be more 
attracted by the larger flowers, this is what might naturally be expected. 

In Britain the number of forms intermediate between those recognized as 
species is considerable. This is apparent in the field as well as in the material 
contained in British herbaria. A comparison of British and Continental exsic- 
cata indeed suggests that intermediate forms are more than usually prevalent 
here, but this may possibly be due to the way in which the material has been 
collected. As Chabert remarks, botanists with some knowledge of a polymorphic 
genus often tend to gather only those forms that seem distinct. 

My own experience of Eyebrights in the field, which is ahnost confined to 
Great Britain and Switzerland, is that different forms of these eminently 
gregarious plants do not usually grow in company, and that, when they do, they 
do not seem to cross freely. I have never met with two distinct species together, 
accompanied by numerous intennediates obviously of hybrid origin between them. 
I have never systematically searched for ii'tfpAro.sia-hybrids, but on Wimbledon 
Common, in a spot where a glandular and an eglandiUar form formerly grew 
in mixture, I once found one or two intermediate and oiJy partially fruiting 
plants that I believe were direct hybrids. From general observation I should 
have thought that hybridisation is not common in the genus. But if cix>ssing 
does not frequently take place, yet if the progeny is largely fertile, it may give 
rise in time to many more or less distinct intermediate forms, some of which may 
eventually become separated from the original parent species. This seems to 
have happened in Norway, and it may account for some conditions obtaining 
in Britain. On Box Hill, Surrey, where E. nernorosa and another eglandular 
species are both abundant but rarely grow actually in mixture, colonies of 
various intermediates may be found on different parts of the hill which approach 
sometimes one species, sometimes the other. These appear to be the result of 
former crossing. In Eastern Scotland, where E. brevipila is widely spread and 
E. aurta also occurs, intermediates partaking in various degree the characters 
of the two species and closely resembling Scandinavian forms regarded as 
hybrids, may be met with away from the parent species. These, too, may have 
arisen from hybridity. In North Wales, where E, mmorom is perhaps the 
commonest form, but where typical E. curia also grows locally, there occurs in 
separate habitats an intermediate form that possesses the characters of the 
two species and may well have similarly originated. And other 
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cases can be cited. Hybridisation may thus be one important cause of the inter- 
mediate forms that exist, some of which have become so fixed and distinct 
in definite habitats that they have been treated as species. A plant regarded by 
Wettstein as a species that bears strong marks of the hybrid origin attributed 
to it (E, alpiiia X minima) is the beautiful E. Christii Favrat. 

Wettstein illustrates his second factor in species-building by describing 
how, through climatic changes, E. stricta and E. purniUt Kerner have been 
gradually differentiated from E. tatarim. lliat changes of environment may 
have affected these plants to such an extent that in time they have differed so 
greatly as to be regarded as specifically distinct is highly probable, but to trace 
the steps whereby this lias been brouglit about is not easy without resorting to 
undue speculation. 

The chief result of Wettstein’s third factor seems to be seasonal-dimorphism, 
which is clearly seeen in some cases and has already been alluded to under 
Morphology. Both Chai)ert and Jorgensen support Wettstein’s views respecting 
this phenomenon, and the former exte^nds the list of dimorphic pairs by the 
addition of early-summer forms of E. hirtella, E. nemorosUy and doubtfully E, salis- 
burgenau. While the seasonal relationship between E. liostkoviana and E, mon- 
ianciy and that between E, brevipila and E, tennis Brenner may not be disputed, 
the connection between the remaining alleged pairs of species is not always 
evident, and the linking of E. suecica with E, stricta, and of E. Bicknellii Wettst. 
with E. iatarica aj)pears unnatural, foi* in both these cases the form of the 
capsules, which would not bo expected to bo materially affected by this dimor- 
phism, is markedly different. 


Grouping of Species. 

In considering the relationships of the species of Euphrasia, tho first essential 
is the determination of the primary groups, and the three subdivisions of the 
Semicalcaratw defined by Wettstein at once invite criticism, for the Ang^istifolice 
contain species with elongating and non-elongating corolla-tube, and should 
logically be divided to correspond with the Parvifiorce and Grandijlorce, which are 
separated solely by this particular character. This is virtually done in Jorg- 
ensen’s arrangement, for though he has no large-AoweredAngustifolice in Norway, 
he brings Wettstein’s Parviftorces^iMl 6Va/^f//orcr together under oneseries, CilicUce, 
which is contrasted with Arigustifolice Wettstein. These plants will therefore be 
treated as belonging to two groups, Ciliatce Jorgensen and Angiistif olios Wettst, 

The next question to arise is the division of the Oiliatm into Parvifiorce and 
Orandifl<yrce, the species of which ai*e treated by Wettstein as of different origin 
and affinities. The separation of the Orandiflorcs as a distinct group, on the 
criterion of a single feature, the elongating corolla-tube, may be convenient for 
classification, but it may be doubted whether, in such a genus as Euphrasia, it 
affords a true indication of the real affinities. The elongating corolla-tube, 
which, though much misunderstood by British botanists, is certainly a distinc- 
tive feature as defined by Wettstein, and usual, if not absolutely constant, in 
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the species which it affects, is a character which curiously recalls the dimorphic 
corollas of certain Labiatce ; and indeed the variations of the form of the corolla in 
Euphrasia, Subsect. Semicalcaratce, as a whole, are very similar to those found in 
the single Labiate species Nepeta Olechorm. Species with an elongating corolla- 
tube occur in both subdivisions of the Semicaharatct, and those in the Ciliatw 
where it occurs, e. g. E, Rostkomana andi E .alpina, do not all closely resemble 
each other in other respects. This leads one to surmise that the corolla-character 
may be the result of a mutation which might possibly arise in any species of the 
group, and that in reality it is not of primary taxonomic importance. Of the 
twelve species placed by Wettstein in his Grandiflorce, none has a really wide 
geographical distribution, and some of them are relatively local. The most 
widely spread species is probably the glandular E. Rostkmiana, which is abun- 
dant and typical in Germany, Austria, and Switzerland, but becomes scarcer 
and unstable in France, Britain, Italy, and Eastern Europe. Five of the remain- 
ing species of Grandiflorw are glandular plants, and E. i^ersicohr Keriier, albeit 
eglandular, is perhaps of the same affinity. Now it is notable that one of the 
most widely spread species of the genus is E. Mrklla, which resembles E, Rost- 
kotdana and its allies in its peculiar glandular hair-clothing and in the form 
of its capsules. E» hirtella occurs at intervals from Spain to Manchuria, in 
more numerous localities than were known when Wettstein ’s Monograph was 
written, and in several different forms. Some of these forms in Eastern Europe 
are connected by intermediates with E, Rostkoviam, and in Spain, France, and 
Britain other intermediate forms are found. E. hirtella also grows in the great 
mountain ranges of Central Asia in the neighbourhood of Wettstein 's species of 
the Qravdiflorce, E, Schlagirvtweiiii, E, hinvalayica, and E, pavcifolia ; and the 
best known of these, E, SchlagirUweitii, is variable in the size of its flowers. 
It may be judged from its very wide distribution that E. hirtella is an ancient 
species, and the fact that the large-flowered forms with similar glandular 
clothing occur within its general area leads to the belief that it may be the common 
origin of aU of them. If the glandular species of the Orandiflorce have arisen in 
this way from E. hirtella, it may be concluded that the few remaining members 
of the group have similarly sprung from other species with a non-elongating 
corolla, although their derivation may be no longer obvious. It is therefore 
proposed not to regard the Orandiflorce as a distinct and separate group, and to 
treat aU the species with long-glandular foliage, whether with elongating 
corolla-tube or not, as allies of E. hirtella. These plants wiU then form one 
subdivision, Hvrtelke, of the Cilialce, 

Of the ParvijhrcB of Wettstein, most of the larger-flowered species are associ- 
ated by the monographer with E, pectinata. This species, with E, talarica (and 
they are closely allied and not always easily separable), has a geographical 
range extending from Spain to Manchuria, not unlike that of E, hirtella ; 
and it may apparently be regarded as another ancient species, from which 
E. strkta, E, pumila, and E, MaxiTnowiezii Wettst. have become differentiated. 
Wettstein assigns the same origin to E, borealis, but this view was probably taken 
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in the absence of adequate material, and Townsend’s opinion that E. borealis 
is closely connected with E. brevipila seems clearly more correct. Among the 
species of the Pamjlorce with really small flowers the most widely spread is 
E, latifolia, which grows in northern regions at least from Labrador and Baffin 
Land to Greenland, Scandinavia, and Siberia beyond the river Yenisei. This 
is considered by Wettstein to be another ancestral species, and with it the other 
slightly branched boreal species, E. scotica, E. foulaensis, E. disjuncta Fern. & 
Wieg., and E, mollis Ledeb. form a further homogeneous group, to which 
E, minima, E. WillkonimiiWeitHt.y E, Marwim Wettst.,and Oafrcisu Wettst., 
of a different geographical area, and perhaps also E. gracilis, may be added. All 
of these plants, excej)! E giacilis, are essentially of the early-suramer type of 
growth, with inconspicuous flowers and usually eglandular foliage. Wettstein 
associates with these forms tlie much-branched species of late-summcr type, 
E, ncmorosa, E, CMrla, E. amerkam Wettst.» and E. multifolia Wettst. The two 
first-named plants show almost equal affinity with E, stricta, and are jx^rhaps of 
mixed origin ; and they seem best placed as a separate group with E. amvricana, 
a doubtful sj)ecies of similar features, which may have bet'ii introduced from 
Europe in comparatively recent times. E. muUifolia in its foliage recalls Wett- 
stein’s Japanese species of the Angustifolice and the lately described E. Mat- 
svmurcr Nadai, and it may be of hybrid parentage. 

The Angustifolicp of Wettstein form a much smaller grouj), which includes 
species with very large (E, tricuspidata) and very small flowers (E. salisbnrg- 
ensis), and with elongating and non-elongating corolla-tube. The significance 
of the latter character must be held of the same value here as with the Ciliatce, 
Ten species only of this group are descrilnxl in the Monograph, of which eight 
are European and two Japanese. Among the Euroj>ean species, one only, 
E, salisburgensis, has a wide distribution, and this does not extend beyond 
Europe. The other European species are local, and with E. salisbvrgensis 
form a fairly-defined series connected with the Ciliatce chiefly through E. alpina. 
The Japanese species show fundamental differences, and apparently constitute 
another well-marked group with other forms that have been more recently 
described. 


The British Forms. 

The arrangement of the British Eyebrights as given in recent text-books 
and plant-lists takes its origin from Townsend's Monograph (1897) and requii’es 
considerable revision. Townsend appears to have copied verbatim, without 
any independent corroboration, Wettstein’s group definitions and his Latin 
diagnoses of the species which were shown as growing in Britain. This was 
particularly unfortunate in the case of the OrarkliflorcB, two species of which 
were given for Britain by Wettstein, viz. E. Rostkopiana and E, Kemeri. 
The former of these was recorded for four British stations, and in Townsend’s 
work of 1897 several new ones were added which produce a different form that 
does not possess an elongating corolla- tube. This form is the prevalent one 
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in South Britain, and as it has been regarded here as typical E, Rostkoviana 
and obviously has a corolla whose tube does not appreciably lengthen, Wett- 
stein’s definition of this organ has been questioned by British botanists ignorant 
of the Continental type, and the elongating character has been held to be 
altogether unreliable. A similar mistake has happened with E, Kemeri, 
Wettstein inserted “ England ’’ as a habitat for this plant on the authority 
of two examples from Chelsham, in Surrey, and the identification was accepted 
by Townsend, who recorded additional stations. This was a misidentification, 
and it has increased the confusion among British botanists concerning the 
elongating corolla-tube, for the British plant referred to E. Kerneri shows 
this feature only in a modified degree, while in the true plant it is most 
conspicuous. 

Another species reported as British by Wettstein is E. stricta, for which n. 
solitary station, Surrey Downs — Hb. Townsend,’' is given in the Monograph. 
Townsend states (Journ. Bot xxxv, 398) that this i*ecord is erroneous and that 
he cannot ascertain that E. stricta is a native of Britain, but later (1. c. 475) 
he cites five British stations for this plant, two determined by Wettstein and 
three by himself. The specimens in these cases are weak examples of the British 
plant referred to E, Kerneri, which, when dried, is sometimes not readily 
separable from poor material of E, stricta. The question of the occurrence of 
E. stricta in Britain is dealt with at length in Jouni. Bot. lx. 3 sq. (1922), whore 
it is shown to be unknown with us. It may be added that this common Central 
European species is well portrayed as E. officinalis in Hayne’s ‘ Arzneigewachse,’ 
ix, tab. 8 (1825), where it contrasts with E, Rostkoviana in an adjacent plate. 
The Irish material referred to E. stricta has also been found to belong to other 
species. * 

Townsend added to the British list another species, E. laiifolia, which was 
not treated as British in Wettstein’s Monograph. This was first based on two 
specimens gathered by Marshall near Melvich, Sutherland, on whose label 
Wettstein wrote ? if. latifolia Pursh,” and subsequently on further material 
collected by Marshall in the same district and apparently confirmed by Wett- 
stein (Journ. Bot. xxxv, 421). This plant has been gathered on various subse- 
quent occasions in the neighbourhood of Melvich, where I saw it in some 
abundance in 1927, and it is now quite well represented in British herbaria. 
To my eyes it shows very slight resemblance to E. latifolia, being mostly a 
coarse, branched plant of late-summer habit much nearer to E, curia ; and I 
cannot understand how it could have been so identified by Wettstein. In 
Townsend’s herbarium there are Melvich specimens of this plant collected by 
Marshall and named E. latifolia, and others, exactly similar and also from 
Melvich, collected by Townsend himself and labelled E. curta. As this is 
a well-marked and constant form, which presents differences also from 
E. curia, it has been treated as a distinct species and named after the late Bev. 
E. S. Marshall, through whom it was brought to notice. 
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In several of the gatherings of this plant there is an admixture of younger 
examples of another form with nearly round leaves, which seems to flower 
rather later and generally shows no fruit. It is found to occur also in Shetland, 
and is fortunately represented by a fruiting specimen in Beeby's herbarium, 
from which its characters can be judged. This plant seems to merit distinction 
as a second new species. 

The identification of these Melvich plants with E. latifolia has given rise to 
further confusion, for the true plant of Pursh, as interpreted by Wettstein, 
has also been collected by Marshall and others on the Scottish mountains, and 
has l>een referred to E. foulaemiSy which was stated by Wettstein in his Mono- 
graph to be a very close ally. By comparing the Scottish exsiccata labelled 
E. foulamsis in Herb. Mus. Brit, with the fine series of Scandinavian E. IcUi' 
folia there, it can readily be seen that the plants of the higher Scottish 
mountains are distinct from E. foulaemin of the northern coast and islands, 
and belong to E. latifolia. The name E. latifolia, therefore, still remains in 
the British list, but stands for a fresh plant hitherto confused with E. foulaemis. 

A species introduced in the British Flora by Townsend in his Monograph with 
some doubt is E. campestrw tiord. The plant thus identified was collected near 
Buxton, in Derbyshire, and was first determined as E. brevipila hy W^ettstein, 
who afterwards declared it to be a doubtful form. E. cmnpedris, which is a 
local French ])lant extending from Lyons to Geneva and flowering very late in 
the summer, has a corolla of markedly Grandijhra type and is clearly different 
from the British plant, whicsh produces flowers of moderate size only 
and is probably a hybrid Ix^tween a glandular form and one of the 7iemorosa- 
group. Bucknairs variety neghcUi (Brit. Euphr. p. 19) differs but little from 
Townseiurs Derbyshire jflant, and is probably also of hybrid origin. 

The most important addition to the British Euphraaia-^fAt since the time 
of Townsend is E. mmima Jacq., which was elaborately published as an Exmoor 
plant by Hiern in Journ. Bot. xlvii, 165 aq. (1909). This identification was 
contested in my paper in Journ. Bot. Ivii, 169 aq. (1919), and the Exmoor plant 
described as a new species, E. confnm, an ally of E. nemorosa. Other quite 
different British plants, largely depauperate forms of E. gracilis, have more 
recently been referred to E. minima, and it may therefore be well to recapitulate 
the salient features of this well-marked though polymorphic species, which 
was succinctly diagnosed by Persoon in 1807 caule simplicissimo . . . foliis 
dentibus obtusis, floribus subcapitatis lutescentibus '' (Syn. PI. ii, 149). 
E. minima is distinctly an early-summer form, which often begins to flower at 
the second pair of leaves and in most forms not later than the fourth pair. 
Its stem is slender and erect, and in many localities it is uniformly unbranched ; 
in others the majority of the individuals throw a few suberect, slender branches 
from the flowerless nodes towards the base of the stem. Very occasionally 
more robust forms are found, which begin to flower at a higher node and may be 
more branched. The intemodes are relatively long, except in condensed forms, 
and the leaves are not numerous these latter are rather large and broad, 
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with a broad and rounded apex except the uppermost. The hair-clothing of 
the foliage is very variable, hirsute, pubescent, or subglabrous, but not glandular. 
The very small corolla, wifch short lower lip, is typically bright yellow, often 
with the upper lip violet, but it is occasionally whitish (possibly through hybri- 
dity ), and in the Maritime Alps there is a purple-flowered form which also presents 
other points of difference from the type. There is further the variety pallida 
Gremli, which Chabert treats as a separate “ micromorphe."’ The most striking 
features of the species are its diminutive stature and its tiny, bright yellow 
flowers, E. minima is very common in the Swiss Alps, where it ascends to 
over 9000'. It loves sunny, well-drained slopes, often grows on old moraines, 
and rarely, if ever, inhabits wet ground. The form inhabiting Scandinavia is 
never yellow-flowered, according to Jorgensen, and appears to agree best with 
var. pallida. It grows, at least sometimes, on wet moorlands, which are prev- 
alent in Scandinavia as in Scotland, but are rarely met with among the Alps of 
Central Europe ; and from this difference of habitat, combined with the absence 
of the typical yellow-flowered form, I think it may be doubted whether the 
Scandinavian plant is genetically related to E. minima, although it may not be 
possible to distinguish it morphologically except by the corolla. I have seen 
no British material resembling var. pallida, nor any nearer to E. minima than 
are E. scotica, E. latifolia, and E. foulaensia. 

Three further species of questionable occurrence are added to the British 
list in BucknaH’s ‘ British Euphrasisp.’ The first of these, E. ccerulea, is 
inserted provisionally owing to the resemblance of a form collected in Orkney 
to this blue-flowered species of Central Europe. The Eyebrights of Northern 
Scotland, Orkney, and Shetland are varied and difi&cult to understand without 
an acquaintance with the living plants in their natural habitats, but this 
Orkney plant (Johnston, Hoy, 1912) shows the strict stem and numerous 
narrow leaves of E. gracilis, and appears to be a hybrid between that species 
and probably E. borealis. The second species introduced by Bucknall is E. 
siiecica, based on specimens from Grassington, Yorks, and Tain in Scotland. 
This again does not seem a likely species for Britain. The Grassington plant 
I have not been able to see, but that from Tain is a white-flowered form that is 
almost certainly much drawn up eglandular E. brevipila. Bucknall’s third new 
species for Britain is E. fennica, which he shows as occurring on Exmoor and 
in Galway, Ireland. The Exmoor examples that I have seen, and also the Galway 
material in Herb. Bucknall, do not appear to me to belong to E. fennka. Some 
peculiar but inadequate specimens received last summer from the west of 
Ireland do, however, somewhat resemble it. E. fennica is a glandular form 
from Eastern Europe connected with E. hirtella and E. Mostkaviana, combining 
the strict habit of the former with the bright green foliage of the latter, and pro- 
ducing numerous cauhne leaves and branches placed high on the stem. Bucl^aU 
also adds two varieties to the British E, minima. The first of these (var. mna 
Rouy) is represented in his collection (Elmhow, Westmoreland) by what seems 
to be diminutive E. cvrta ; of the second (var. arbusctda Bucknall) the two types 
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(Patterdale, 1916 and 1916) are E, confusa f . albida, but Welsh material collected 
later and similarly named belongs to a different form allied to E. curia ^ to be 
described later. 

In addition to the species that liave been already mentioned as British, there 
are a number of more or less fixed local forms whose position is in doubt. Three 
such plants have been described as species in the Reports of the Botanical Ex- 
change Club (British Isles). The descriptions, however, though lengthy, 
are invalidated by the absence of Latin diagnoses, which, if written after the 
method adopted by Wettstein, would have enabled the new plants to be 
compared with the established species. Moreover, no definite exsiccata are 
cited, and except in the case of E. atroviolacea Druce & Lumb, the specimens 
distributed are not homogeneous. There are other intermediate forms, such 
as some of those that have been named E. curia, var. glabrescens, that have 
the appearance of hybrid origin, though they do not grow in company with 
their presumed parents. These plants will generally be treated as hybrids, 
as has been done by Jorgensen with certain Scandinavian forms. Some other 
forms that appear permanently distinct in more or less minor features will 
be regarded as varieties or forms, but sometimes so little is known of seemingly 
peculiar plants that it ir thought undesirable to create additional names for them 
at present. Throughout the whole group an endeavour has been made to trace 
and to define accurately the specific types, which hitherto has not been attempted 
by British botanists. 

NOTABnJA. 

In the following account the descriptions have been drawn up from normal 
plants, and may not cover damaged, monstrous, or depauperate individuals 
such as may often be found. Itfilicised leading contrasting characters are 
shown throughout. All known useful figures are quoted ; some plates, though 
of recent date, are practically worthless, while certain early ones, though not 
entirely accurate, are eminently characteristic. The exsiccata cited (including 
those in the distribution lists) have all been examined, and are generally to 
be found in the herbaria of the British Museum (South Kensington) or at Kew, 
unless stated otherwise. The Townsend and Beeby herbaria are now at the 
South liondon Botanical Institute, and the Bucknall collection is at Bristol 
University. The sign ! indicates that I have collected the plant in siiu. 

The pairs of leaves referred to exclude the cotyledons, and the number of 
teeth given for the leaves, cauline or floral, is that on each side of the apex. The 
length of the corolla is taken from the finest flowers, and is measured from the 
base of the tube to the apex of the upper lip, as seen in dried specimens. The 
characters and size of the capsule are taken from that organ in its mature state. 

The time of flowering, which is chiefly July and August for most of the species, 
has not been given unless it is exceptionally early or late. 

It should be noted that, in collecting Eyebrights, nibbled plants, in which 
the main stem has been bitten off, should be avoided, if possible. A specimen 
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should consist of not less than six representative individual plants. It is well 
to dry material separately in a small press, for Euphrasias readily become 
discoloured when put into a large press with other plants. 

I am indebted to Messrs. G. Taylor and E. H. Ellis, of the British Museum 
(Natural History), for the photographs from which the plates have been prepared. 

ElTPHrtASIA. 

Euphrasia L. Sp. PI. 604 (1763), ex parte ; Bentham in DC. Prodromus, 
X, 552 (184-6) ; Wettstein in Engler & Prantl, Pflanzenfam. iv. Teil, Abt. 
3 6 S. 100 (1893) ; Mon. Gattung Euphrasia, 9 (1896) ; Euphrasia Sect. 
Euphrasium Duby, Bot. Gall, i, 354 (1830). 

Subgenus Eu-Euphrasia Jorgensen, Euphrasia-Arten Norwegens, 70 (1919) ; 
Wettstein in Engler & Prantl, Pflanzenfam. 1. c. and Mon. 68*(as Section). 
Leaves simple, with 1-10 acute or obtuse teeth on each side. Anthers pilose, 
very rarely glabrous. 

Plants of Europe, Azores, Extra-tropical Asia, North America, Australia, and 
New Zealand. 

Section Semtcalcaeat^ Bentham, Lc . ; Wettstein, Mon. 68 (as Subsection). 

Annual plants ; anthers raucronate, with one loculus of each of the two 
short posterior stamens more strongly spurred than the other. 

Plants of the Northern Hemisphere. 

Conspectus of Species. 

Subsection f. CILIATiE. 

Floral leaves generally more than half as broad as long, acutely or more rarely bluntly 
serrate with > contiguous teeth. Capsule ciliate with long, straight marginal hairs. 

Series I. Latifolijs. 

Plants of slender or early-summer habit, and but slightly branched. Foliage in British 
forms nearly glabrous (occasionally sparingly hirsute), and eglandular except in E. latifolia. 
Corolla small. 

1. E. micrantha. Of slender and strict habit, branched often high up the stem, 

with numerous small and narrow leaves. Lower lip of variously 
coloured corolla longer than the upper. Capsule narrow, usually 
exceeding its subtending leaf. 

2. E. scotim. Less erect, with fewer and lower branches, and less numerous, oft^ 

larger leaves. Lower lip of typically whitish corolla subequalling 
the upper. Capsule medium, usually not exceeding its subtending 
leaf. 

3. E, latifolia. Suberect and lax in habit, with very few branches and distant, 

obtuse leaves below. Lower lip of whitish corolla longer than the 
upper. Capsule large, broad, and deeply emarginate, 

4. E, foulaensia. Erect, shorter, and less slender, usually with few branches, and 

broad, obtuse leaves. Lower lip of violet (or rarely whituh) corolla 
not greatly exceeding tbe upper lip. Capsule laitge, broad, and 
emarginate, 
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Series II. NBMOROSiB. 

Generally more robust plants, of late-summer habit and much branched (except E. rot- 
undifolia and some forms of K, occiderUalis). Foliage subglabrous, hirsute, or more rarely 
shortly glandular. Corolla generally small, except in E, Pseudo-Kemeriy with lower lip 
exceeding the upper. 

5. E.rotundifolia, Erect, with short branches and rotundate, crenate, strongly 

hirsute leaves. Corolla small, white. Capsule large, broad, 
exceeding the short oalyx-teeth. 

6. E, Marahallii, Erect, with erect-spreading (often long) branches and large, broad, 

obtuse, strongly hirsute leaves. Corolla of moderate size, white. 
Capsule large, broad, equalling or exceeding calyx-teeth. 

7. E. curia. Erect, with basal, ascending branches, and i small, acute, hirsute 

leaves. Corolla small, white. Capsule rather small and narrow, 
subequalling fine calyx-teeth. 

8. E, aimhrica. Very dwarf, ascending, branched, with obtuse, sparingly hirsute 

leaves. Corolla very small, whitish. Capsule relatively larg(» 
ami broad, exceeding calyx-t/ceth. 

9. K. occidentcUia. Erect, robust, often much branched from below, wnth mostly 

obtuse It^avea, w^hich are normally puberulous and short -glandular. 
Corolla 1 small, white. Capsule rather large, normally exceeding 
calyx-twth. 

10. E. nemoroan. Erect and often tall, with spreading branches and rather small, 

acute, subglabrous leaves. Corolla normally small, white. Cap- 
sule medium or rather small, rarely exceeding calyx-teeth. 

11. E, confuaa. Ascending, with spreading, slender, flexuous branches, and small, 

subacute, normally subglabrous leaves. Corolla small, yellow 
or whitish (purple in var. atromolacea). Capsule rather small 
but broad, often exceeding calyx-teeth. 

1 2. E, Paeudo-Kerneri. Kn^ct, wdth spreading branches, and small, acute, subglabrous 

leaves. Corolla large, usually white. Capsule rather small, usually 
not exceeding caly’X-tet'th. 

Series III. Brkvipil.®. 

Robust and often tall plants, iu)rinally of _ . oarly-summer habit. Foliage subglabrous, 
puborulent or shortly (longer in E. hrevipila \ ara. notata and reayensia) glandular. Corolla 
usually large, with broad lower lip much exceeding the upper. 

13. E. borealis. Erect and often lax below% w-ith rather few, erect-spreading branches, 

and large, broa<i, subglabrous leaves. Corolla normally white. 
Capsule large, exceeding calyx-teeth. 

14. E. hrevipila. Erect and often lax, wHth erf'ct-sproading branches, and ± large, 

normally short-glandular leaves. Corolla typically lilac. Capsule 
large, often exceeding calyx-teeth. 

Series IV. Hirtella:. 

Plants of early- or laie-suinmor habit, little or much branched. Foliage clothed with 
long, waved, glandular hairs. Corolla small to very large, with lower lip porroct, exceeding 
(sometimes greatly) the upper. Capsule broad, ± emarginate. 

15. E. Roathovuma. Of late-summer habit, suberect, with slender, flexuous branches, 

and numerous, subacute leaves. Corolla white, typically very 
large, with elongating tube. 
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16 E. montana. 


17. E, rivuktrts. 


18. E, anglica. 


19. E. hirtella» 


Of early-summer habit, erect and lax, with few, slender branches, 
and few, obtuse leaves. Corolla white, very large, with elongating 
tube. 

Of early-summer habit, dwarf, erect, slender, very slightly branched, 
with small, obtuse leaves. Corolla lilac-tinted, large, with non- 
elongating tube. 

Of laio-summer habit, ascending, with long, dexuous branches, 
and numerous, rather broad loaves. Corolla whitish, large, with 
non-elongating tube. 

Erect and typically robust, almost unbranohed, with numerous, 
broad loaves. Corolla white, rather small, with non -elongating 
tube. 

Subsection II. ANGUSTIFOLI^. 


Floral loaves generally less than half as broad as long (sometimes very much narrower), 
with more distant, narrow, and acute teeth. Capsule glabrous, or ciliate witli weak marginal 
hairs. 

20. E. aalisburgensis. Erect, generally much branched with oroct-spreading branches. 
Corolla small. Capsule normally glabrous. 


SiTBSBcnoN I. CILIATjEJ 0 rgen 8 en, Euphr. Norweg. 61 (1919). 
Semes I. LATIFOLLE. 

Plantae gracUes vel habifcu speciebus sestivalibua simili, et leviter ramosje. 
' Folia in forinis britannicis fere glabra vel parce hirsuta, eglandulosa nisi in 
E. latifolit'i. Corolla parva. 

1. Ectheasia MiCRANTHA Reichb. FI. Germ. Excurs. 358 (1831-32) ; Jorgensen 
he. 142 (1919), non E. micrantha Brenner (1879). E. officinalis var. 
gracilis Fries, FI. Halland, 104 (1819). E. gracilis Fr. ex Wettst. Mon. 
143 (1896) ; Townsend in Journ. Bot. xxxv, 423 (1897) ; Ohabert in Bull. 
Herb. Boiss. tome ii, 2"“' s4rie, 275 (1902). [PI. 26 , figs, a, 6.] 

Icoms. Reichb. FI. Germ, and Helv. xx, tab. radccxxxii, figs. 4 & 7; Wettst. 
1. c. tab. viii. If. 2 (as E. gracilis) & 3 ; Joum. Bot. tab. 376 (as E. gracilis) ; 
Jorgensen, he. tab. xiii, ff. 

Exsicc. Reichb. Exs. No. 242 ; Fries, Hb. Norm, ii, 30, as E. gracilis, a. 
aUnflora, b. amethystina ; Kemer, FI. Exs. Austro-Hungarica, No. 636 ; Dorfler, 
Hb. Norm. 3360, as E. gracilis, and 3361, as E. gracilis v. primaria; Marshall, 
No. 2063, as E. gracilis. 

Stem slender, erect, and tirid, 5-30 cm. high, purplish and clothed with fine, 
crisped, whitish hairs, wUh nmneroua small leaves not readily caducous, and 
generally long lower and rather short upper intemodes ; usually not flowering 
till about the 7th pair of leaves above the cotyledons ; sometimes simple, 
but more often producingtrom the upper flowerless axils (and so about ihe m i d dle 
ofihe stem) ± numerous, slender, erect branches, with very occasionally secondary, 
branches in very luxuriant plants. Leaves narrow, dark green or purple- 
tinted, ± erect, the largest rarely more than 8 mm. long (and usually much 
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less) ; lower cauline oblong, obtuse with 1-2 blunt teeth on each side, and 
cuneate below ; upper cauline oval, obtuse, with 2-4 more acute teeth ; 
floral ovate, acute, with about 4 acute or acuminate teeth ; all glabrous or with 
minute bristles on the margins and nerves of the underside. Calyx glabrous 
or with minute bristles on the ttieih and nerves, with short, finely acuminate 
teeth and frequently purplish-tinted nerves, scarcely accrescent in fruit. Corolla 
«maK,dor8ally 4-7 mm. long, tiery variable in colour, typically white, but oftener 
lilac, violet (var. primaria Fr.), or purple, with a deep yellow spot on the lower 
lip and commonly strong purph' lines on both lips ; upper lip with very small, 
subentire or retuse, usually porrcct lobes ; lower lip longer than the upper, 
deflexed, with three narrow, eniarginate segments, the median longest. Capsule 
4-0 mm. long, dz narrowly oblong, truncate, or more rarely retuse, glabrous 
except the ciliate margins, usually exceeding the calyx-teeth and its subtending 
leaf, 

form, nov. simplex. fPl. 26, fig. c.] 

Exsicc. FI. Polonica Kxsicc. No 555, ut E. gracilis ; Pearsall, No. 74, ut 
E. minima (typus). 

Cracillima, hfiud ramosa, sa'po foliis niimerosis plus minusve elongaia. 
Very slender, unbranched, often elongate with many cauline leaves. 

Reiehenbacirs trivial has be(»n adoj)ted for this plant, in place of the more 
familiar E. gracilis, as being the earliest valiil s])ecific name. There seems to 
be no (lou])t hut that the same ])lant w^as intended by Readienbach and by Fries. 

This species is one of the most uniform and most easily distinguished in the 
whole Subsection. It varies most in the colour of its flowers, which ranges 
from white to deep blue or almost crimson. The type, both of Reichenbach 
and of Fries, is the white-flowered form, wdiitdi is less common in Britain. 
Fries’s variety primaria (Nov. Fl.Suec. Mantissa, ii, 63) w as described as *‘herba 
colorata, floribiis saturate amel hystinis,” and 8 earcel 3 ^ seems to merit distinction. 
.Jorgensen describes two varieties, transient and subfoulaensis, from Norw^ay, 
wdiich show some approach towards E. foulaensis and E. scotica and have a 
conHidera])le area of distribution. These varieties have not been recognized in 
this country, albeit individual jdants closely' resembling them may be found 
among the multiplicity of intermediate forms in the North of Scotland. A 
remarkable, intricately branched form with bright blue flowers, received from 
Ballyvaughan, Co. Clare, Ireland, in 1928, may (if not a hybrid) prove to be 
worthy of a varietal name. 

E, micraniha is a plant of moors, heaths, and commons, on light soils not too 
wet. It is found in such situations throughout Great Britain from Cornwall 
and Surrey to Shetland, and it also occurs in Ireland and in the Channel Islands. 
The unbranohed form simplex usually grow’^s in damp or boggy localities, and 
has been mistaken for E, scotica and E, minima, from both of which it may be 
distinguished by its different corolla. 

niHN. JOUBK. — BOTANY, VOt. XLVIU, 2 O 
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The British vice-counties from which specimens have been seen are : — 

1. W. Cornwall : Goonhavern (Rilstone). Quintrell (Hume). 2. E. Corn- 
wall ; Kittow’s Moor (Little). 3. S. Devon: Yannadon (Hume). Dousland — 
f. simplex (Hume). 4. N. Devon : Badgworthy — ^f. simplex (Salmon). 6, 
S. Somerset : E. Anstey (Marshall). 9. Dorset : Wych (Salmon). 14. E. 
Sussex : Horsted Keynes (Whitwell). 17. Surrey : Witley (Crespigny), 
28. W. Norfolk : S. Pickenham (Robinson). 34. W. Glo’ster : Drybrook 
Meend (Knight). 38. Warwick ; Balsall (Bromwich). 42. Brecon : Craig 
Gleisiad (Barton). 45. Pembroke : Precelly ! 46. Cardigan : Plynlimmon 

(Ley). 48. Merioneth : Tan-y-Bwlch I 49. Carnarvon : Beddgelert ! 61. 
Flint : Rhyl (Parsons). 62. Anglesea : Holyhead ! 58. Cheshire : Thurs- 
aston (H. S. Fisher). 60. W. Lancs : Hindburndale (Wilson). 62. N.E. 
Yorks : Helmsley (Baker). 65. N.W .Yorks : Cotherstone (Thompson). 
69. N. Lancs : Bigland — ^f. simplex (Pearsall). 70. Cumberland : Borrow- 
dale ! 71.1. Man: Carnanes (Wheldon). 72. Dumfries : Correifron — ^f. 
simplex (Marshall). 74. Wigton : Portpatrick (Bailey). 87. W. Perth : Ben 
Venue (Mott). 88. Mid Perth : Ben Lawers ! 89. E. Perth : Ben Vrackie ! 
91. Kincardine: Strachan (Sim). 92. S. Aberdeen: Braemar ! 95. Elgin : 
Dava (Marshall). 96. Easterncss : Aviemore (Marshall). 97. Westerness : 
Fort William! 98. Argyll: Appin (Bailey). 100. Clyde Is : Arran (Marshall). 
103. Mid Ebudes ; Tiree (Salmon). 105. W. Ross : Loch Maree (Bailey). 
106. E. Ross : Strathpeffer (Bailey). 107. E. Sutherland : Lairg (Salmon). 
108. W. Sutherland : Melvich ! 109. Caithness : Thurso (Riddelsdell). 111. 

Orkney : S. Ronaldshay (Johnston). 112. Shetland : (Burdon). 

General Distribution. North-West Europe, including Scandinavia, Germany, 
Bohemia, and a large part of France.*" 

2. Euphbasia SCOTICA Wettstein, /. c. 170 (1896) ; Townsend, 1. c, 425 (1897) ; 
Jorgensen, Z.c. 131 (l9l9). K.paludosaTowna. in Journ. Bot. xxix, 161 (1891), 
non R. Br. [PL 26, figs, d, e.] 

leones. Wettst. 1. c, tab. viii, f. 8 (as E. palvdosa); Journ. Bot. tab. 376 ; 
Jorgensen, 1. c, tab. x, f. t, tab, xii, ff. a-6. 

Exsicc. Schultz, Hb. Norm. 2873, as E. palvdosa ; Marshall, Nos. 1640 and 
2062 ; Pugsley, No. 404. 

Stem slender^ erect and ± flexuous, 5-25 cm, high, green or tinged with red, 
and clothed with crisped, deflexed, whitish hairs, uMh distant haves^not readily 
caducous, and long intemodes, at least below ; usually flowering from the 5th 
or 6th pair of leaves ; simple or emitting a fetv slender y suberect branches 
towards the base of the stem. Leaves narrow, light green, or occasionally purpUsh^ 
rarely spreading, the largest not exceeding 8 mm. in length ; cauline oblong, 
obtuse, cuneate below, with 1-3 obtuse teeth on each side ; floral elliptic or 
ovate, with 4-6 obtuse, acute or occasionally acuminate and spreading teeth ; 
all glabraus or with a few fine bristles on the margins. Calyx glabrous, or 
setulose on the teeth and nerves, with finely acuminate teeth, scarcely accrescent 
in fruit. Corolla small, dorsally 4-6 mm. long, whUish, with a yellow spot on 
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the lower lip and ± marked dark lines on both lips ; upper lip with very small, 
subentire, porrect lobes ; Icytmr lip with three subequal, emarginate lobes 
(the median short and narrow) scarcely exceeding the upper. Capsule 4-6 mm. 
lo^^gj it fUirrou)ly oblong^ reXuse or truncate, nearly glabrous except the ciliate 
margin, uswally not exceeding the calyx-teeth or its stMending leaf. 

form. nov. estriata. [PL 26, fig. /.] 

Exsicc. Pugsley, No. 428. 

Habitu robustiore, corolla fauce flavo-maculatA sine striis purpureis looted 
a typo ditfert. 

Robuster in habit than the type, with a milky- white corolla bearing a yellow 
spot on the lower lip, but entirely without dark linos. 

purpurasceus, var. nov. [PL 26, figs, g^ h.] 

Exsicc. Pugsley, No. 449 (typus) ; Beeby, Nos. 1128 and 1182 ; Johnston, 
Nos. 1888 and 1956. 

Planta vix ramosa quam typus saepius minor foliis magis numerosis, paulo 
latioribus plus minusve purpureo-tinctis corollisque minimis plus minusve 
violaceis. 

Usually smaller than the type and rarely branched, with more crowded, 
rather broader, purple-tinted fohago and very small, violet (at least the upper 
lip) corollas. This form may owe its origin to crossing with E. foulaensis 
or E. micrautha. 

Among British species the only one with which E. sciatica is likely to be con- 
fused is E. 7nicrantha. From this plant E. scMica (excepting var. purpurascens) 
differs by its laxer and coarser habit, with fewer, lower branches, and fewer, larger 
leaves of a lighter green. It also differs in the corolla, which has a distinctly 
shorter, more equally lobed lower Up, and hence appears a rather smaller flower. 
The capsule of E. scoticu, though variable, is on an average rather broader and 
more retuse, and its surface rather less glabrous. 

E. minima Jacq., to which E. scotica was likened by Wettstein (1. c. 171) 
and by Ostenfcld (Bot, Faroes, 844 (1905-8)), maybe separated by its still more 
basal branching, for it commonly flowers from the 4th pair of leaves and sometimes 
even from the 2nd pair. Its leaves are also broader and less euneate based 
than those of E. scoiica, with a wider and more obtuse terminal lobe, and they 
are generally much more hirsute. The chara(?teristic yellow corolla and more 
elliptical capsule are further marks of E. minima, which is generally a plant 
of less lax growth and often smaller in all its parts. 

The variety purpurascens resembles E. micrantha f. simplex and occasionally 
slender forms of E. foulaensis, but it seems separable from both by its smaller 
corolla with very short lower lip. 

E. scotica inhabits wet and boggy moorlands, and with us is found chiefly 
in Scotland, where it aecends to over 3000 ft. It is also recorded by Praeger 
for the west of Ireland. The variety purpurascens, which grows in similar 
situations, is widely spread in Orkney and Shetland, and wiU probably be found 

2o2 
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In a number of Scottish vice-counties. The form ^striata was collected on the 
tableland at the head of the Clovavalley, Forfar, where it grew in some abundance. 
An unbratiched, hirsute form, growing at Tongue, W. Sutherland (Marshall, 
No. 2398), appears to have been correctly determined as E. scoticaxcurta. 

The known British vice-counties are : — 

49. Carnarvon : Cwm Idwal (Goode), &c. ! 65. N.W. Yorks ; Cronkley 
Fell (Miss Todd). 69. N. Lancs : Dalton-in-Furness (Pearsall). 70. Cumber- 
land : Glaramara ! Ullswater ! 86. Stirling : Strathblane — var. purpuras- 
cens (Turrill). 88. Mid Perth : Loch Tay ! Loch Rannoch — ^var. purpuras- 
cens! 89. E. Perth : Ben Vrackie! 90. Forfar: Glen Dole, with f. estriata ! 
92. S. Aberdeen: Braemar (Townsend) ! 96. Easterness : Kingussie (Marshall). 
97. Westerness : Glen Spean (Marshall). 98. Argyll : Kingshouse (Marshall). 
101. Cantire : Ardrishaig (Salmon). 104. N. Ebudes : Skye (Linton), 105. 
W. Ross : Poolewe (Townsend). 106. E. Ross : Aultguish (Riddelsdell). 
108. W. Sutherland : Bettyhill (Marshall). 111. Orkney, with var. purpuras- 
tens (Johnston). 112. Shetland, with var. purpurascens (Beeby). 

General Distribution, Faroes (Ostenfeld). Norway, as far north as Trond- 
hjem (Jorgensen). 

3. Euphrasia latifolia* Pursh ex Wettstein, l.c, 136 (1896) : Jorgensen, 1. c- 
99 (1919), non L. Sp. PI. 604, nec auct. angl. E, arctica Lange ap. Rostrup 
in Bot. Tidssk. 1, iv, 47 (1870) ? E, officnialis var. htifolia Lange, FI. 
Danica, vol. xviii, H. 49, p. 9 (1877) ; E. foulaensis auct. angl. ex parte. 
[PI. 27, figs. a-e.J 

leones, FI. Danica, 2910, as E. officinalis var. latifolia ; Wettst. I, c, tab. xi, 
ff. 11 & 12 : Journ. Bot. tab. 375 ;• Joi^ensen, 1. c, tab. viii, ff. d-i, tab. ix. 
ff. c-e, i-w, 8-v. 

Exsicc, Dorfler, Hb. Norm, 5148 and 4736 (f. eglandulosa) ; Andersson, FI. 
Lapp. Exs. No. 40, in Hb. Kew, as K .officinalis ; Marshall, Nos. 1834, 1846, 
2070, 2071, 2391, 2396, and 2945, all as E, fouhensis ; Pugsley, Nos. 457, 458, 
459, 460, and 461. 

Stem erect, slender, 6-20 cm, high, green or reddish,, clothed with crisped, 
deflexed, whitish hairs, with few broody often alternate leaves, not early caducous, 
and very long intemodes below, and crowded, sometimes larger leaves, with 
very short intemodes above ; flowering from the 2nd to the 4th pair of leaves ; 
simple or with 1-3 slender, erect, basal branches, Imves rather broad, thick, 
light or dull green, ± spreading, the upper sometimes 16 mm. long, but usually 
much less ; cauline oblong to broadly ovate, with large, rounded-obtuse apical 
lobe and 1-4 obtuse, ascending (except sometimes the lowest, which may be very 
smaU and acute) teeth on each side ; lowest floral leaves similar, remainder broader 
and sometimes larger, ± orbicular, with 4-5 deeper and more acute (sometimes 

» The recent Congress at Cambridge having decided to reject homonyms, the name 
E. laUfolia cannot be used. It is ther^ore proposed, as some doilbt attaches to the 
identity of E. arctica Lange, to substitute a fresh name Eupubasia PBiamA, 
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acuminate) teeth ; all aubglabrous, with minute bristles on the margins, or with 
these bristles srMtered also over the upper surface and i numerous, longer hairs on 
the nerves below ^ sometimes also with minute stalked glands. Calyx with similar 
clothing on the nerves and teeth only, or over the whole surface, with long, 
sometimes finely pointed teeth, accrescent in fruit. Corolla small, dorsally 
5~8 mm. long, white with lilac or pale blue, upper lip, with a yellow spot on the 
lower lip and dark lines best marked on the upper lip (median line of lower 
lip sometimes wanting) ; upper lip relatively nanow, with porrect or recurved, 
subentire or emarginate lobes ; lower lip exceeding the upper, with emarginat© 
lobes, the median usually rather longer and narrower than the two lateral. 
Capsule large, 5-8 mm. long, elongate-elliptic, usually deeply emarginate, ± 
pilose above as well as ciliate, equalling or exceeding the calyx-teeth, distinctly 
pedunculate. 

This species, which is represented in Britain by forms closely allied to, if 
not identical witli, the Norwegian variety obtusata Jorgensen, is of typical 
a?stival habit and is related morphologically to E. minima Jacq. It differs 
chiefly in its t(»ndency, wdien well grown, to produce larger floral leaves towards 
the apex of the stem, in its mixed hair-clothing with occasional stalked glands, 
in the difference of shape and colour of its corolla, and in its more deeply 
emarginate capsules. From E. micraniha and E. scotica its lax habit, broad 
leaves, and large emarginate capsules readily distinguish it. 

A curious unbranched form, apparently intermediate between E. latifolia 
and E. curia var. rupesfris, but with fairly large flowers, was collected by 
Mr. Barton in 1920 at C^raig (ileisiad, Brecon (Nos. 401, 493, and 494), growing 
in company witli a small form of E. nemorosa var. coUina, and forming hybrids 
with it. 1 have myself collected this form very sparingly in Carnarvonshire. 

E. latifolia has hitherto been confused by British botanists with E. foula^ 
ensis, as already stated, largely owing to Pursh’s name having been erroneously 
applied to other quite different Scottish forms. It is a widely distributed 
plant on the Scottish mountains, where it sometimes grows in abundance, 
usually above 2000 ft. alt., on and about damp, alpine rocks. On Cairngorm 
it occurs at over 3500 ft. Specimens from Shetland in Herb. Beeby (Gluss- 
water, No. 1174, and Hamar Voe, No. 1175) appear intermediate between 
E, latifolia and one of the following hirsute species. A hybrid with E. brempila 
(Marshall, No. 1847) has been collected on Ben Loyal. The occurrence of 
this species in Teesdale is remarkable, if correct, but some doubt attaches 
to the identification, owing to the insufficiency of the material examined. 

The account of E. latifolia in Pursh’s ' Flora Ameriese Septentrionalis,’ ii; 430 
(1814) is copied from that of Linnaeus (Sp. PI. 604), which refers to a totally 
different plant not found in America and now placed in the genus Parerdvcellia. 
Pursh, however, states that his plant grows in Labrador, and his name has been 
applied to the species here described solely because no other Eyebright is known 
to grow in that country. The earliest certain description of the plant as a 
species is that in Wettstein’s Monograph, where the name is attributed to Pursh 
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on these slender grounds. There is one other speoifio name that has been applied 
to this plant, viz. : E. arctica Lange, but Rostrup’s diagnosis cited above 
clearly does not agree with E. latifolia, and the name is not subsequently 
taken up by Lange himself. It is therefore thought best to follow Jorgensen 
with the name E. latifolia (Pursh) Wettstein. 

E. latifolia, which has not been seen from Ireland, is known for the following 
British vice-counties ; — 

65. N.W. Yorks : Teesdale (Rayner) ? 72. DumMes : Moffat (W. R. Linton). 
88. Mid Perth : Loch-na-Larige (Miss Todd). Cam Creag ! Ben Lawers 
(Marshall) ! Craig-na-lochan ! Corrie Ardran ! Ben Laoigh ! 90. Forfar : 
Clova ! 92. S. Aberdeen : Loch-na-Gar (Marshall). 94. Banff ; Cairngorm 
(Marshall). 96. Eastemess : Cairngorm (Marshall). 98. Argyll : Kingshouse 
(Bucknall). 106. E. Ross : Ben Wyvis (Marshall). 108. W. Sutherland : 
Ben Hope and Ben Loyal (Marshall). 112. Shetland : Grasswater, No. 1124 
(as E. nemorom) (Beeby). 

Oeneral Distribution. Labrador. Greenland. Iceland. Faroes. Scandi- 
navia. Finland. North Russia. Siberia (at least as far east as the river 
Tunguska). This species is possibly circumpolar. 

4. Eupheasia poulabnsis Townsend ex Wettstein, 1. c. 139 (1896); Townsend, 
l.c. 422 (1897). E. atropurpurea (Rostrup) Ostenfeld, Bot. Faroes, i, 66 
(1901). [PI. 27, figs. /-A.] 

leones. Wettst. 1. c. tab. xii, ff. 7 & 8 ; Joum. Bot. tab. 376. 

Exsicc. Beeby, Hammerfeld« Foula (No. 399), Vord Hill (No. 634) and 
OUaberry (No. 633), Shetland, in Hb. Townsend ; Marshall, Nos. 1849, 1853, 
1867, 2401, 2402, and 2406 ; Shoolbred; No. 484 ; Johnston, No. 330. 

Stem erect, rather slender, 6-12 cm. high, reddish and clothed with crisped, 
deflexed, whitish hairs, with lower leaves usually about as long as the internodes 
(or shorter), and not readily caducous, and upper leaves more crowded ; flower- 
ing from the 3rd to the 8th (often 6th) pair of leaves; often simple, but sometimes 
with a few short, erect branches. Leaves rather broad, deep green, ± spreading, 
the largest commonly about 7 mm. long; cauline oval to broadly obovate, 
with 1-3 ascending, blunt teeth on each side of a broad, very obtuse or 
subtruncate terminal lobe ; floral similar to upper cauline or rather broader, 
less obtuse, with 3-6 acute teeth; aUcUiate with minute bristles, sometimes with 
scattered longer hairs on both surfaces. Calyx pubescent with minute bristles, 
with short teeth which become broad and subacute, accrescent in fruit. CordUa 
small, dorsally 6-7 mm. long, typically violet, with a yellow spot on the lower lip 
imd ± distinct dark purple lines ; upper Up with small, retuse, porrect lobes ; 
lower lip usually rather longer than tAe upper, with three broad Anm.rgintt.fa 
subequal lobes. Capsule large and broad, 6-7 mm. long, eiongate-^iptic, 
emarginate, or more rarely retuse, sometimes pilose above as weU as nibAfa 
often much exceeding the calyx-teeth. 
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form. nov. cmdensata, [PI. 27, fig. i,] 

Exsicc. Johnston, Nos. 266 (typus), 1273. 

Nana, 2-5 cm. alta, ssepe paulo ramosior, foliis plus minusve carnosis caulis 
ramorumque apicem versus confertis praedita. 

Dwarf, 2-5 cm. liigh, often rather more branched, with ± fleshy leaves 
crowded above on stem and branches. 

/9. maritima var, nov. [PI. 27> fig. j.] 

Exsicc. Pugsley, No. 437 (typus) ; Marshall, Nos. 2408 and 4112 partim. 

Robustior, 5-8 cm. alta, saepe ramis aequilongis erectis gracilibusque praxiita ; 
folia carnosa, parce hirsuta, inferiora facile caduca, floralia inferiora orbicularia 
vcl etiam latiora quam longa, atque inferne cordata ; calycis dentes tandem 
latissimi, obtusi ; corolla albida. 

More robust, 5-8 cm. high, often with relatively long, erect, slender branches ; 
leaves fleshy, with scattered hairs, lowest readily caducous ; lower floral 
orbicular or sometimes broader than long and cordate below ; calyx-teeth 
very broad, at length obtuse ; corolla whitish. 

E. foulaensis is allied to E, latifolia Purah, which it somewhat resembles in 
the elliptical, emarginate form of its large capsule. It differs in its stiffer and 
more compact habit, its more leafy stem, and its smaller eglandular floral leaves 
with less deeply cut and acute teeth ; the violet colour of its corolla is also 
characteristic. The form of its capsule, together witli its more compact habit 
and broader leaves, readily separates it, when normal, both from E. micrantha 
and E. scotica ; but starved individuals are at times difficult to determine. Prom 
E. minimu it may be distinguished by its higher branching, generally different 
hair-clothing, differently coloured (not yellow) corolla with larger lower lip, 
and large, often more deeply emarginate capsule. The variety rmritinia, 
which is very distinct in habit, is perhaps, the result of crossing with 
E, Marshallii. 

This species was described by Wettstein from four gatherings in Herb. Towns- 
end, collected in Shetland by the late W. H. Beeby. These exsiccata, it is 
understood, were not mounted when seen by Wettstein, and the specimens from 
Burrafiord have unfortunately been subsequently mixed, apparently with 
examples of E, scotica from Scandinavia. This latter set has therefore been 
omitted from those cited above. 

jB. foulaensis, which is a plant of moist sea-cliffs and coastal pastures, appears 
to be confined to Scotland and the Faroes. It is recorded by Praeger (Tourist^s 
Flora, p. 172) from Croaghaun, Achil Island, in the West of Ireland, but the speci- 
men from this station in Herb. Mus. Brit, is insufficient for certain determination. 
It grows chiefly in the Shetlands and Orkneys, and the adjacent coasts of Suther- 
land and Caithness, often as the dwarf form condensata. The variety maritima, 
remarkable for its broad leaves and white flowers, has been collected by Marshall 
at Melvioh, and on Mainland, Orkney, and by myself near Thurso. The exsiccata 
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Marshall, No. 2086, from Nairn (as E. latifdia), is mostly a white-flowered form 
of E, foulaensisy differing from var. maritima only in habit. 

In Shetland, and probably in Orkney, E. foulaenaia appears to cross freely 
with E. borealis and perhaps E, brevipila, producing eglandular plants of 
intermediate habit, often with large, purple corollas (Burdon, Cuimingsburgh, 
and Loch Asta, Mainland, 1921). It also probably hybridises with E, occi- 
derUalis. The status of these forms needs investigation. 

The vice-counties known for E, foulaensis are : — 

96. Naim (Marshall). 108. W. Sutherland : Melvich (Marshall). 109, Caith- 
ness : Thurso — ^var. maritirnal 110. Outer Hebrides: N. Uist (Shoolbred). 
111. Orkneys (Johnston). 112. Shetlands (Beeby). 

Series II. NEMOROS^E. 

Plante saepissime robustac, autumnales, et (E. rotundifolid ot E. occidentali 
partim exceptn) foliis numerosis multo ramosa^ Folia hirsuta vel subglabra, 
rarius breviter glandulosa. Corolla vulgo parva nisi in E. Psevdo-Kermri, 
labio inferiore superius superante. 

6, Euphrasia rotundifolia Pugsley in tJourn. Bot. Ixvii, 224 (1929). E. loti- 
jolia auct. angl. (ex parte), non Pursh nec Wettstein nec L. [PI. 28, 

figs. Qr-d,] 

Exsicc. Marshall, Nos. 1850 (partim) (typusin Hb.Mus. Brit.), 4115 (partim), 
4116 (partim); Shoolbred, No. 485 (partim), omnia ut E. latifoUa. 

Caulis eiectus, strictus, robustus, 5-10 cm. altiis, rubcscens, setis crassis 
crispulis deflexis albidis ad basin dense vestitus, foliis caulinis internodos 
breviusculos stibceqmntibus et floralibus valde imbricatis praulitus ; e foliorum 
pare fere septimo florens ; simplex vel ssepius e nodis caulinis supericrribus 
paucos ramos brevissimos emiiiens. Folia lata, crassa, obscure viridia, in 
sicco nigricantia, opposita, subpatentia, maxima ad 7 mm. longa ; caulina 
omlia ad late ovata vel orbicularia, utrinque 1-3 dentibus ovato-rotundatis 
arenata, lobo apicale obtusissimo multo latiore quam longo ; floralia similia 
utrinque 3-4 dentibus apiceque minus obtuso ; omnia, preosertim in paging 
inferiore, longitudiriis variabilis setis albidis basin versus incrassatis dewse 
hirsuta. Calyx ut folia setosus, dentibus brevibus triangularibus prseditus, 
fructifer accretus. Corolla parva, dorso circa 6 mm. longa, exteme utrinque 
villosa, alhida striis violaceis plus minusve picta, in labio inferiore luteo-maculata; 
labio superiore lobis brevibus emarginatis porrectis; hbio inferiore superius 
superarUe, lobis emarginatis trilobo, lobo medio apice dilatato lateralibus 
longiore. Capsula majuscula, 6-8 mm. longa, oblongo-elliptica, retusa, preeter 
marginem ciUatum fere glabra, calycis dentes breves superans. 

Stem erect, strict, robust, 6-10 cm. high, purplish, densely clothed to the 
base with stout, crisped, whitish bristles, with cauline leaves suhequalling the 
rather short intemodes and the floral densely imbricated ; flowering from about 
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the 7th pair of leaves ; simple or more often with a few very short, erect branches 
from the upper flowerless nodes. Leaves broad and thick, dull green, blackening 
when dry, all opposite, i spreading, the largest about 7 mm. long ; cauline 
oval to broadly ovate or orbicular, crenatc with 1-3 rounded-obtuse teeth on each 
side, and a very obtuse apical lobe much broader than long : floral similar 
with 3-4 teeth and a less obtuse apex : all densely hirs'iUe, especially below, 
with stout-based white bristles of variable length. Calyx similarly clothed, 
with short, triangular teeth, accrescent in fruit. Corolla small, dorsally about 
6 ram. long, villous externally above and below, with i distinct dark lines 
and a yellow spot on the lower lip ; upper lip with short, emarginatc, porrect 
lobes ; lower lip exceeding the upper, with emarginate lobes, the median apically 
dilated and longer than the two lateral. Capsule large and broad, 6-8 mm. 
long, oblong-elliptic, reiuse, nearly glabrous except the ciliate margin, exceeding 
the short calyx-teeth. 

This plant, which differs widely from the preceding species in its very obtusely 
cut and densely hirsute foliage, appears in most of Marshall’s and Shoolbred’s 
gatherings at Melvich which were named E. laiifolia, and has been mixed 
by the collectors with the larger, more branched form, with which it grows in 
company, now to be des(Tibed as K. Marshallii, Tlic two forms were probably 
not distinguished owing to both being consj)icuously hirsute as well as white- 
flowered, and at Melvich, JK. roHmdifolia seems to be rather later in flowering, 
so that it might have been taken for young material of the other. The branching 
of E, rotundifolia somewhat resembles that of E. foukumsis, but the former is 
a more leafy-stemmed and later flowering plant, and densely hirsute, and as it 
thus approaches E. Marshallii and E, curia, it is placed among the Nemarosae 
rather than the Latifoliw. In some respects it seems akm to E. mollis Ledebour, 
found on both sides of Behring’s Strait, which is also hahy with obtusely cut 
leaves, but E, mollis differs in its less leafy stem, more closely toothoil foliage, 
and still smaller flowers. 

A remarkable form (Marshall, No. 1856, as E. lalifolia f. grandiflora Wettst.) 
was collected at Bettyhill, Sutherland, in 1897 b}" Messrs Marshall and Shoolbred, 
which in habit and foliage seems intermediate between E, rotundifolia and 
E, Marshallii. It differs from both, however, in its large, lilac-tinted corolla, 
which is about 10 mm. long dorsally, with a narrow' upper lip with relatively 
long, porrect lobes, and the lower lip far longer, with its median lobe deeply 
emarginate and much exceeding the lateral ones. The status of this plant, 
collected at a single station on one occasion only, cannot be satisfactorily 
judged, but it has the general aspect of a hybrid between E. rotundifolia and 
E, brevipila. 

Another large-flowered plant, apparently connected with E, rotundifolia, 
rather more branched than the Bettyhill form and with a white, more broadly 
lipped coroUa, was collected at Thurso in 1902 by Rev. H. J. Riddlesdell. 
TUi haa the aspect of a hybrid E, rotundifolia X borealis. 
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E, rotundifolia seems to be endemic to Britain and, in its typical form, is known 
at present only from sea-cliffs in the neighbourhood of Melvich, Sutherland* 
It has also been collected by Beeby in Shetland (Nos. 1174 and 1190), where it 
occurs as a slenderer plant with smaller foliage. I have seen no examples from 
Orkney. 

Some of the material from the Faroes and Iceland referred to E, curia or E. 
Uaifolia may also belong here, but it has not been possible to confirm this 
from the exsiccata examined. 

6. Euphrasia Mabshallii Pugsley in Journ. Bot. Ixvii, 224 (1929). E. lati- 
folia auct. angl. (ex parte), non Pursh nec Wettstein neo L. [PL 28, 
figs, e-g,] 

Exaicc, Pugsley, No^ 476 (typus) ; Townsend, No. 1184, Melvich, ut E, 
curia ] Marshall, Nos. 1845, 1850 (partim), 2395, 2399, 4114, 4116 (partim), 
4117, omnia ut E. laiifolia ; Shoolbred, No. 485 (partim), ut E, latifolia ; 
Johnston, No. 1843, ut E, latifolia. 

Caulis erectus, robustus, 5-15 cm. altus, rubescens, pilis longis crispulis 
deflexis albidis dense vestitus, foliis caulinis intemodos vulgo subccqmntibus et 
fioralibus plus minusve dense imbricatis preeditus ; e foliorum pare septimo ad 
decimo fiorens ; ssepius rarnis longis erecto-paterUibus fere e basi valde rarnosus ; 
rami foliis caulinis parvis remotis sed fioralibus dense imbricatis praediti, 
nonnunquam iterum ramosi. Folia (caulis) smpe rmgna (ad 14 mm. longa), 
crassiuscula, obscure viridia, baud patentia, inferiora facile caduca ; caulina 
ovalia vel rhomboidalia ad obovata, infra cuneata, utrinque 1-5 dentibiis 
obtusis et lobo apicale obtuso praedita ; floralia late ovata, vix cuneata, obtusa, 
utrinque subacute 5-6 dentata ; ramorum folia magis dontata, floralia interdum 
acuta ; omnia pilis brevibus ad longis undulatis utrinque cum margiiiibus 
dense hirsuta. Calyx ut folia pilosus, dentibus longiusculis acutis, fructifer 
accretus. Corolla satis parva, dorso 6-7 mm. longa, externe plus minusve 
villosa, albida striis violaceis plus minusve picta, inlabio inferioreluteo-maculata ; 
labio superiore lobis brevibus denticulatis ; labio inferiors superius superante, 
lobis emarginatis trilobo, lobo medio quam lateralibus angustiore longiore. 
Capsula magna, lata, 6-8 mm. longa, obUmgo-ellipticaf retusa, ciliata et superne 
plus minusve pilosa, calycis dentes sequans vel superans. 

Stem erect, robust, 5-15 cm. high, purplish, densely clothed with long, deflexed 
whitish hairs, with cavline leaver usually subequalling the intemodes and the 
floral ± densely imbricated ; flowering from the 7th-10th pair of leaves ; often 
mwh branched with long, erect-spreading branches nearly from the base ; branches 
with small, distant cauline leaves and closely imbricated floral leaves, occas- 
ionally again branched. Leaver of stem large (up to 14 mm. long), rather thick, 
duU green, not spreading, the lower readily caducous ; cauline oval or rhomboidal 
to obovate, cuneate below, with 1-^ obtuse teeth on each side and an obtuse 
apcal lobe ; floral broadly ovate, scarcely cuneate, obtuse, with 6-6 subacute 
teeth ; leaves of branches more deeply toothed, with teeth of floral ones some- 
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times acute ; all denady hiravle on margins and both surfaces with short and long, 
waved, strong, whitish bristles. Calyx densely hirsute like the leaves, with rather 
long, subacute teeth, accrescent in fruit. Corolla rather amally dorsally 6-7 mm. 
long, ± villous externally, white with i distinct dark lines and a yellow spot 
on the lower lip ; upper lip with short, denticulate lobes ; lower lip exceeding 
the upper ^ with emarginate lobes, the median narrower but longer than the 
lateral. Capsule large and broad, 6-8 mm. long, oblong-elliptiCf retuse, ± 
pilose above as well as ciliate, equalling or exceeding the calyx-teeth. 

/3. pygmasa, var. nov. [PI. 28, fig. i^.] 

Kxsicc. Burdon, Scalloway, in Hb. Mus. Brit., ut E/foulaensis (partim) ; 
Johnston, No. 529 (typus). 

Nana, 2-5 cm. alta, ssepissime ramosa, foliis parvis confertis pr^edita. Calyx 
minimus friictifer accretus. Corolla lilacina vel purpurea, quam in typo hand 
minor, tubo quam calycis dentibus plane longiore pra&dita. Capsula calyce 
vulgo longior. 

Dwarf, 2-5 cm. high, usually branched, with small, crowded foliage. Calyx 
very small, iiccrescent in fruit. Corolla lilac or purple, as large as in the type, 
with tubo distinctly longer than the calyx-teeth. Capsule generally longer than 
the calyx. 

E, MarshMlii is remarkable, like the preceding species, for its coarse and dense 
hair-clothing, and is probably most nearly allied to E. curia Fr., from which it 
differs by its coarser habit, with straight- based, erect-spreading rather than 
ascending branches, by its larger and more cuneate-based foliage with much 
coarser hair-clothing, by its more accrescent calyx with broader, subacute teeth, 
and by its larger capsules. E, rotundifolia is distinguishable by its short but 
higher branches, subrotund leaves with still coarser hair-clotliing, and shorter 
calyx-teeth. E. latifolia, with which this plant was first identified, is usually 
a lax ,mueh less hairy plant, with distant lower leaves, un branched, or at most 
with only two or three short basal branches. Sometimes, however, it is shorter 
and more compact, though not more branched, and then it may show some 
resemblance to E, Marffhallii in the form of its leaves. Otherwise it seems a 
widely different species, alike in habit, hair-clothing, flowers, and fruit. The 
plant treated as a variety pygmcea looks very distinct from the Sutherland type, 
but secerns to have the same essentia! characters except the colour of the corolla. 

E. Marshallii, although previously collected (Oliver in Hb. Kew, Far-out 
Head, 1856), was first brought to notice by Marshall in 1896 and referred to 
E, latifolia by Wettstein, as already explained. This identification does not 
appear to have been hitherto questioned. In commemorating the late Rev. 
E. S. Marshall in its name, it may be pointed out that without his fine series of 
exsiooata in this genus, superior to nearly all other British examples, the present 
revision oould hardly have been written. 
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Like E. rolundifdia, E. MarahaUii must apparently be regarded as an endemic 
British species. It occurs on grassy cliffs in a number of places along the coast 
of West Sutherland and Caithness, from Durness eastward to Reay. At Melvich 
the typical species grows not only with E. rotundifolia, but with another taller, 
much branched form, with relatively smaller foliage, that has the aspect of 
a hybrid with E. curia, which is also found in the vicinity. E. MarahaUii has 
also been collected as a slenderer, unbranched form in Orkney. 

The peculiar condensed variety pygmcea is at present known in its extreme 
form only from Shetland, but a larger-flowered and slightly laxer plant collected 
at Stromness, Orkney, by Col. Johnston in 1919, seems identical with it, as may 
also be other material obtained in the same locality in 1912. Another somewhat 
similar form was found at Reay in 1902 by Rev. H. J. Riddclsdell. 

7. Extphbasia cttbta Pries ex Wettstein, 1. c. 128 (1896) ; Townsend, 1. c. 417 
(1897) ; Jorgensen, 1. c. 160 (1919). E. officinalis var. curia Fries, FI. Halland. 
104 (1819); E. ncmorosa curia Chabert, l.c. 273 (1902). |P1. 29, 

figs, a, 6.] 

leones. Reichb. FI. Germ, and Helv. xx, tab. mdccxxxii, f. 6 ; Wettst. 1. c. 
tab. vii, f. 11 ; Journ. Bot. tab. 375 ; Jorgensen, l.c. tab. xiv, ff. c-g. 

Exsicc. Fries, Hb. Nonn. iv, 26; Schultz, Hb. Norm. 1111 and 1111 bis, as 
E. parviflora ; Dorfler, Hb. Norm. 3357 ; Wheldon, Ramsay, 1917, in Hb. 
Mus. Brit. ; Marshall, No. 4045. 

Stem erect, moderately robuM or rather slender, 5-35 cm. high, usually 
purplish, ± densely clothed with longish, deflexed, crisped, white hairs, with 
cavline leaves, at least the lower, usually longer than the short internodes, and the 
floral leaves shorter in a lax spike ; flowering from about the 7th pair of leaves ; 
generally branched low on the stem with long, slender, ascending or erect branches, 
rarely again branched. Leaves rather small (up to 10 mm. long), numerous, 
greyish-green, strongly nerved below when dry, generally spreading, lower 
readily caducous ; lower cauline leaves oblong, cuneate below, obtuse, with 1-3 
obtuse teeth on each side ; upper cauline oval or narrowly ovate, less cuneate, 
acute, with 3-5 acute teeth ; floral broader but shorter than upper cauline, 
ovate-rotundate, acute or cuspidate, with 5-6 deep, acute or aristate teeth ; leaves 
of branches rather smaller and narrower with finer teeth ; all J; densely hirsute 
on margins and both surfaces with long, waved, whitish hairs (or with scattered 
or short hairs only on margins and nerves Mow — var. glabreacena Wettst.). 
Calyx clothed like the foliage, with rather short but finely acuminate teeth, 
scarcely accrescent, but sometimes infiated in fruit. CoraiUa small, dorsally 
6-6 mm. long, normally white, with a yellow spot on the lower lip and distinct 
dark lines ; upper lip with retuse, porrect or reflexed lobes ; lower lip e meed ing 
the upper, with three nearly equal, emarginate lobes. Capsule biiu». 1I or of 
medium size, i'5-5 5 mm. long, obUmg, rounded-truncate or slightly retuse, 
pilose above as well as ciliate, subequalling the calyx-teeth. 
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f. lUtoralis Neuman, Sveriges Flora, 141 (1901). [PL 29, fig. c.] 

Exsicc. Johansson, Hvellinge, 1887, and Kivik, 191 1, in Hb. Mus. Brit. ; Marsh- 
all, Nos. 31 10 and 4199. 

Short and robust (usually not more than 10 cm. high), becoming much 
branched and bushy, with closely set leaves. 

/9. picxola, var. nov. 

E. curia f. picXioUi Townsend ap. Trail in Ann. Scot. Nat. Hist. 177 (1902) ; 
Journ. Bot, xl, 362 (1902). 

Exsicc. Beeby, No. 1199, S. side of Hjogo,Unst, Shetland, 1897, in Hb. Beeby. 

Stem slender, 2‘5~3 cm. high, nnbranched, or taller (up to 8 cm.), with several 
short branches. Leaves numerous, very small (about 3 mm. long), strongly 
hirsute. Corolla extremely small, dorsally 3-4 mm. long, white and strongly 
striate, with short lower lip. Capsule rather broader than in the type. 

y. rupestris, var. nov. [PL 29, figs. d~f.] 

Exsicc^ Pugslcy, No. 429. 

Caulis gracilis, 5-10 cm. altua, e foliorura pare quinto vel sexto florens, 
simplex aut duo tresve ramo.s basales cmittens. Folia parva, ad 6 mm. longa, 
viridia, quam in typo anguatiora et parcius obtusiusque dentata, floralia inferno 
plus minusve cuneata. (-orolla quam typi minor, ('apsula 4-4*5 mm. longa, 
rotusa. 

Stem slender, 5-10 cm. high, flowering from the 5th or 6th pair of leaves, 
simple or with two or three erect basal branches. Leaves small, the largest 
about 6 mm. long, green, narrower and with fewer, less acute te^th than in the 
type, the floral ± cuneate below. Corolla smaller than in the type. Capsule 
4-4*5 mm. long, retuse. 

E, curia is typically a well-marked species, readily known by its branched 
and leafy habit, grey-green, hairy but oglandular foliage, small white flowers and 
small capsules. The only other species that are equally hirsute are E. rotundi- 
folia and E. MarskaUii, whose differentiating characters have already been 
indicated. In some features E. curia closely resembles E, mmorosay under which 
the relations of the two plants will be discussed. 

In Britain E. curia is an uncommon plant in all its forms. The best British 
material of the type that has been seen is that collected by Wheldon at Ramsay, 
Isle of Man. This closely resembles many of the Scandinavian exsiccata, 
which are generally fairly uniform in herbaria, and clearly conspecific with the 
dwarf and young examples originally sent out by Fries and constituting the 
specific type. This tyirical form is probably widely scattered in Scotland, 
and occurs in the Lancashire sand-dunes mixed with /. liUoralis. In North 
Wales the type is also found, with f. lUtoralis on the Anglesea sand-dunes and 
var. rupedris on rocky slopes of the Snowdonian mountains. 
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Townsend’s form piccola was described from material collected by Beeby in 
Unst, Shetland, and a specimen from Nigg, Kincardineshire, and another from 
near Bethesda, Carnarvonshire, were identified with it. These two latter 
plants, however, are not identical, the first being a dwarf form of typical E. curia 
with fair-sized flowers, and the other young examples of var. rupestris. The 
Shetland type is a very distinct plant, remarkable for its minute flowers, and 
at least separable as a variety. It is no doubt identical with other larger 
specimens found in the same neighbourhood in Unst, and differs but little 
from Ostenfeld’s Faroes material of E, curia (which has more obtusely cut 
foliage) and that collected in Iceland by Miss L. S. Gibbs and now in Herb. 
Mus. Brit. 

The variety rupestris is also very distinct, smaller than the type in all its 
parts and with narrower foliage. In its green colour, very small flowers and 
retuse capsules it shows an approach towards E. cambrica, which grows in the 
same district, and when more thoroughly known, it may prove to be closely 
connected with that species. On the whole, however, it seems best placed at 
present as a variety of E. curia. 

The name var. glabrescens Wettst. seems really to indicate nothing more than 
a subglabrous state that may occur in any form of E, curta, and is therefore not 
adopted. It has been applied in Britain to a number of glabrescent forms of 
various Eyebrights, and is no doubt properly applicable to some of the Lancashire 
sand-dune forms of E, curta, but I think it has been wrongly used for other more 
robust and slightly hairy coast-forms, with coarse foliage and calyx-teeth, which 
are probably of hybrid origin between E, curta and either E, nenuyrosa or 
E, borealis. The plant that I distributed from Criccieth (Pugsley, No. 412) 
falls under this category. * 

Jorgensen gives no varieties of E. curta for Scandinavia, but he reports it 
to hybridise both with E. brevipila and with E, stricta ; and numerous examples 
apparently of this nature have been noted in herbaria. Certain Scottish 
forms also seem to be E, curta X brevipila. 

In Britain E, curta grows chiefly on grassy mountain slopes and near the sea. 
It has been noted from Glengariff, in Ireland, and from the following vice- 
counties in Great Britain : — 

4. N. Devon : Braunton — ^f. liMoralis (Marshall), 6. N. Somerset : Berrow 

f. liMoralis (Marshall) ! 41. Glamorgan : Welsh St. Donat’s — ^f. littoralis (Rid- 
delsdell). 44, Carmarthen : Pembrey — f. (Marshall). 45. Pembroke : 

Newgale — f,littorali8 (hmton), 46. Cardigan: Aberarth — (Marshall). 
49. Carnarvon : Glydyrs — var. rupestris ! 62. Anglesea : Holyhead (Melvill), 
Aberffraw — f. liUoralis ! 60. W. Lancs : Lytham (Melvill). St. Ann’s — 
with f. liUoralis (Bailey). 68. Cheviotland : Bamborough — ^f. liUoralis (Fox). 
71, I. Man : Ramsay (Wheldon). 87. W. Perth : Ben Laoigh (Hb. Bucknall). 
90. Forfar: Clova! 91. Kincardine: Nigg (Trail). 92. S. Aberdeen: Mar 
Forest (Marshall). 95. Elgin : Kingston (Marshall). 97. Westemess : Morar 
(Townsend), 98. Argyll: Moidart (Mac vicar). 108. W. Sutherland : Tongue 
and Melvioh (Marshall). 112. Shetland : Unst^var. jpiccoJa (Beeby). 
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General Distribvlion, Scandinavia. Denmark. Finland. West Russia. North 
and East Germany. North-east Bohemia. Holland (ap. Jorgensen). West 
France, Brittany (ap. Chabert). Faroes. Iceland. 

Jorgensen questions its occurrence in Iceland, but Miss Gibbs’s specimens, 
determined by Ostenfeld, seem clearly to l>elong here, and some of them are 
almost identical with the Shetland var. piccola, 

Chabert records E. curia for North America, and this seems to be confirmed 
by Canadian exsiccata {E. latifolia, Grand River, Gaspe, Quebec, Coll. Collins, 
Fernald and Pease, 1904), which is scarcely distinguishable from the variety 
piccola. 

8. Euphrasia cambrica Pugsley in Journ. Bot. Ixvii, 224 (1929). [PI. 29, figs. 
g-L] 

Exsicc, Pugsley, Nos. 430, 431, 432 (typus). 

Planta nana. Caulis adscendens, gracilis, flexuosus, vulgo 1-2*5 (raro ad 6) 
cm. altus, viridiusculus, pilis longis deflexis crispulis albidis vestitus, foliis 
internodos breves normaliter superantihus praeditus ; fere e foliorum pare quarto 
florens ; ramis flexuosis gracilibus infra 8a?pis8ime ramosus. Folia relative hand 
parva (ad 5 mm. longa vel raro longiora), numerosa, la^te viridia, patentia, 
raro caduca ; caulina oblonga ad obovata, infra plus minusve cuneata, iitrinquc 
dentibus 1-3 obtusis et sa^pius baud profundis rotiindato-obtusa ; floralia latiora, 
magis ovata, utrinque 3-rariu8 4-den tibus subacutis obtusa vel subacuta ; omnia 
pilis albidis (in pagin \ superiore saepe rarioribus brevioribusque) utrinque cum 
marginil)us parce hirsuta-. Calyx ut folia hirsutus, dentibus acuminatis, 
fructifer accretus. Corolla minima, dorso 4-5 mm. longa, albida striis violaceis 
plus minusve notata, labio inferiore stramineo, superiore nonnunquam violaceo- 
tincto ; tubo quam labiis longiore ; labio superiore lobis subintegris porrectis 
vel reflexis ; labio inferiore qnam superiore vix longiore, lobis retusis emargi- 
natisve anguste trilobo, lobo medio lateralia superante. Capsula. relative magna 
et lata, circa 5 mm. longa, elliptica, emarginata, ciliata et siiperne breviter 
pilosa, calycis dentibus longior. 

Plant dunrf. Stem ascending, slender, flexuous, usually 1-2*5 (occasionally -6) 
cm. high, greenish, clothed with long, deflexed, crisped, white hairs, with leaves 
normally exceeding the, short internodes ; flowering from about the fourth pair of 
leaves ; generally bramhed below with slender, fleocuous branches. Leaver 
relatively not small (up to 5 mm. long or occasionally longer), numerous, bright 
green, spreading, rarely caducous ; cauline oblong to obovate, cuneate 
below, rounded-obtuse with 1-3 obtuse and generally shallow teeth on each side ; 
floral broader, becoming ovate, obtuse or subacute, with 3, more rarely 4 subacute 
teeth ; all hirsute with scattered whitish hairs on the margins and both surfaces 
(hairs often fewer and shorter on the upper side). Calyx clothed like the foliage, 
with acuminate teeth, accrescent in fruit. Corolla very small, dorsally 4-5 mm. 
long, whitish ± marked with dark lines, the lower lip tinted with pale yellow and 
the upper occasionally with violet ; tube longer than the lips ; upper lip with 
aubentire, porreot or reflexed lobes ; lower Up scaredy longer than the upper ^ 
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with three narrow, retuse or emarginate lobes, the median exceeding the lateral. 
Capsule relatively large and broad, about 6 mm. long, elUpHcal, emargincUe, 
shortly pilose above as well as ciliate, longer than the calyx-teeth. 

This inconspicuous Eyebright is readily distinguished by its very dwarf, 
branched habit, green hairj^ foliage, minute flowers and large, broad capsules. 
It is probably most nearly related to E, curia and E, confuaa^ but its habit and 
capsules separate it from small forms of the former, and from the latter it clearly 
differs by the same features as well as by its hirsute leaves and much smaller 
flowers. Its corolla recalls that of E. scoticxi. 

E, cambrica is widely distributed over the mountains of Carnarvonshire, where 
it usually grows among mosses on steep grassy slopes or rock-ledges, and is 
easily passed unnoticed owing to its very small flowers. It generally occurs at 
higher altitudes than E, curta var. rupestris, and ascends almost to the summit of 
Snowdon. In 1922 I collected it on Snowdon, in Cwms Idwal and Bochlwyd, 
and on Ysgolion Duon ; in 1925 in Cwm Clwyd. It was also found by Miss 
Armitage and Mr. Wheldon on Snowdon in 1919, and in 1924 by Mr. Sherrin on 
ledges under Glydyr Each, where it was remarkably luxuriant. In Herb. 
Bucknall there are specimens collected in 1918 on Snowdon and onMoel Siabod, 
and named JS. minima var. arbuscula Bucknall, although obviously different 
from the Patterdale type of that variety. In Wales E. cambrica seems to take the 
place occupied by E. latifolia in Scotland. Material collected by Mr. Ridley 
in 1881 on the Kirkstone Pass, Westmoreland, also appears to belong to E. 
cambrica, which will perhaps be found in other localities in the English Lake 
District. A noteworthy form occurs in the Snowdon district which has the 
aspect of a hybrid with E. scotica. 

No material approaching this species has been seen from any Scottish or 
foreign locality. 

9. Euphrasia occidentalis Wettstein, Lc, 135 (1896); Townsend, l.c, 419 
(1897) ; Bucknall, Brit, Euphr. 9 (1917). E. nermrosa occiderdcdis Chabort, 
l.c. 274 (1902) ; E. nemarosa var. occidentalis Rouy FI. Fr. xi, 154 (1909). 
[PI. 30, figs, a, 6.] 

leones. Wettst. 1. c. tab. xi, f. 13 ; Joum. Bot. tab. 376. 

JEmcc. Marshall, Nos. 1308, 2060, 3408; Cimnack, Kynance, 1879, .as 
E. officinalis var. tetraquetra; J, Groves, Hayle, 1880, in Hb. Towns., mE. offici- 
nalis var. — ; Thompson, Land's End, 1880, as E. maritima ; Rilstone, Perran- 
porth, 1922, and Polperro, 1926. 

Stem erect, robust, 5-15 cm. high, purplish, ± densely clothed with deflexed, 
crisped, white hairs of varying length, with cardine learns usually longer than (he 
short internodes (lowest often very short), and floral leaves, which are sometimes 
shorter, in a dense, often imbricated spike ; flow'ering from about the 8th pair 
of leaves ; generally branched with ascending or suberect, stout branches, which are 
sometimes numerous and occasionally again branched* Leaves^ at least the 
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upper oauline, often rather large (up to 13 mm. long), numerous, dull green, 
thick with ± revolute margins, not spreading, lower very readily caducous ; 
cauline oblong-obovate to obovate, with 1-3 (more rarely -5) flattened, obtuse 
teeth on each side of the rounded-obtuse apex, upper sometimes much larger 
than the lower and earlier ; floral shorter than the upper cauline, broadly 
ovate, lower obtuse, upper acute, with 3-5 obtuse, acute or more rarely acuminate 
teeth, rounded or truncate below, or the uppermost ± cuneate; all clothed mth 
short or longer whitish hairs and shortly stalked glands^ the hairs or the glands, 
or occasionally both, being sometimes nearly obsolete. Calyx clothed like the 
foliage, with triangular-subulate teeth, somewhat accrescent in fruit. Corolla 
small, dorsally 5 -fl mm. long, white with a yellow spot on the lower lip and fine, 
dark lines; upper lipwiili short, ± retuse, porrect or reflexed lobes; lower lip 
exceeding the. upper, with three rather broad, emarginate lobes, the median 
rather longer than the lateral. Capsule rather large, 5-8 mm. long, oblong or 
elliptic-oblong, truncate or slightly retuse^, pilose above (or glabrous) with 
ciliate margins, normally exceeding the calyx-teeth. 

j3. prcBCox Bucknall, Brit. Euphr. 10 (1917). [PI. 30, fig. c.] 

Exsicc. White, Polzeath, 1915, in Hb. Bucknall. 

Stem 1“4 cm. high, much branched, ca*.spitose. Foliage with ± numerous 
glands but very few hairs. Corolla about 5 mm. long, white or tinted with 
violet. 

7. minor, var. nov. [PI. 30, fig. d,] 

Exsicc, W. R. Linton, St. David’s, 19(K), ntE. occidentalis ; Rilstone, Polperro, 
1920, ut E, ocxiderUalis var. pnveox (typus). 

Caulis 2-5 cm. aitus, paulo gracilis, simplex vel ramis paucis praeditus. 
Folia quain in typo minora, vulgo plus minusve gland ulosa sed pilis albidis 
sparsim veatita. (Jorolla circa 5 mm. longa, labio superiore s.'cpe violoceo- 
tincto. Capsula 5-5 mm. longa. 

Stem 2 -5 cm. high, rather slender, simple or with few branches. Loaves 
smaller than in the type, generally glandular, but with few simple hairs. Corolla 
about 5 mm. long, upper lip often tinted with violet. Capsule 5-5 mm. long. 

<5. calvescens, var. nov. [PI. 30, fig. e.] 

Exsicc, Salmon, Swanage, 1910, in Hb. Mus. Brit., ut E. borealis (typus) ; 
P. Robinson, No. 108, ut E, . 

Caulis 5-20 cm. aitus, ramis paucis curtis sa?pius prope basin emissis prseditus. 
Folia pilis glanduliferis et eglanduliferis parcissime vestita, floralia caulinis 
seepe majora, in spic4 dense imbricate capsulas tegente nonnunquam instructa. 
Corolla 5-7 mm. longa. 

Stem 5-20 cm. high, with few short branches generally from near the base. 
Leaves with very few hairs and glands, floral often larger than cauline, forming 
a densely imbricated spike and covering the capsules. Corolla 6-7 mm. long.'^ 

UNN. JOURN.— BOTANY, VOL. XLVUl. 2 P 
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E, occidentdlie is a somewhat ill-defined species allied to E. curia and E, nemo^ 
rosa, but differing from both in the almost constant presence of shortly stalked 
foliar glands, frequently mixed with short bristles. Its relatively low stature and 
basal branching are also distinctive, as well as its usually more obtusely out 
leaves and its larger capsules. The variety calvescens has at times been identified 
with E, borealis, which it somewhat resembles in foliage, but its habit is essentially 
different and of the late-summer type with short lower intemodes and numerous 
leaves. 

The present plant was originally described by Wettstein as a provisional 
species from material in Herb. Florence which had been collected on the French 
island of Ouessant, off Brittany. It is a form little known to French botanists, 
and Chabert does not appear to have seen it, for he cites only Wettstein’s 
original locality. Townsend, however, on the publication of the species referred to 
Wettstein several gatherings from South-West England, which the monographer 
confirmed as his E, occidentalis {vide Townsend, l.c.); and as the majority of these 
exsiccata, which are cited above, are clearly identical and agree with Wettstein’s 
description, they have been taken as authentic material of the typical species, 
although the actual Ouessant type has not been seen. In France somewhat 
similar but generally more glabrous coast-forms, which might be referred to 
E. occidentalis, have been treated as E, nemorosa var. ieiraquetra Br^bisson. 

The varieties prcecox and minor are distinctly smaller plants than the type, 
as understood above, although in the case of the former the condensed habit is 
no doubt largely due to exposure. They are both almost confined to the 
Cornish coast. The variety calvescens is more nearly glabrous as a rule, and 
but little branched, but its calyx and capsule, as well as the form of the leaves, 
are those of E. occidentalis, albeit, when robust, its fruiting spike resembles that 
of E, borealis. It has been met with along the south coast from Hants to Corn- 
wall and North Devon, and also in Anglesea. These throe varieties are remark- 
able for their early flowering; in the South of England they begin to bloom 
early in May. 

In the North of Scotland, as well as the Orkneys and Shetlands, there exist a 
number of condensed forms that recall this species, but owing to their small 
size and fleshy foliage, and in some cases to defective drying, it is difficult to 
ascertain their exact features with certainty, and desirable to examine them 
in situ, if possible, or at least in the living state. Plants from two Scottish 
vice-counties, however, have been assigned to E, occidentalis with some confidence. 

With the exception of its original French station, E, occidentalis is known 
only for the British Isles. It is usually a plant of grassy sea-cHffs, but in North 
Somerset it also grows on the limestone hills of Bleadon and Cheddar, facing 
but at some distance from the sea. And in West Glo’ster the vaxiety calvescens 
grows at Minchinhampton and Woodchester. In Herb. Townsend there are 
specimens labelled “ near Buxton (Derbyshire) which seem inseparable 
from the typical form of this species. 

E. occidentaUs has been recorded from Ireland, and from the three Channel 
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Islands, Jersey ! Guernsey I and Alderney. Its known vice-counties in Great 
Britain are : — 

1. W. Cornwall : Landes End (Thompson). Hayle (J. Groves). Kynance 
(Cunnack). Porthcurnow ! 2. E. Cornwall : Rame Head — ^v. miruyr ! 3. 

5. Devon : Bigbury (Marshall). 4. N. Devon : Lynmouth — v. calvescens ! 

6. N. Somerset : Bleadon (Bucknall). 9. Dorset : Portland (Marshall). 

Swanage — v. calvescens ! 10. Wight : Bonchurch — v. calvescens ! 11. S. 

Hants : Hayling I. ! 14. E. Sussex : Beachy Head ! 34. W. Glo’ster : 

Minchinhampton — v. calvescens (Riddelsdell). 41. Glamorgan: Sully (Wade). 
45. Pembroke : St. David’s — v. minor (W. R. Linton). 52. Anglesea : Holy- 
head ! 71. I. Man; Peel — v. minor (Wheldon). 97. Westerness: Moidart — 
V. calvescens (Mac vicar). 107. E. Sutherland : Golspie ! 

10. Euphrasia nbmorosa Ixihr, PI. Coblentz, 128 (1838) ; Gremli, Neue 
Beitrage FI. Schweiz, iv, 26 (1887) ; Wettst. l.c. 118 (1896) ; Townsend, 
Lc. 404 (1897): Chabert, l,c. 270 (1902). E, officinalis /3. Persoon, 

Syn. Plant, ii, 149 (1807); E, nitidula Reuter, Comptes-rendus Soc. Hall. 
122 (1854-56). [PI. 30, fig. /.] 

leones. Bulliard, Herb. Fr. tab. 233 (as E. officinalis) ; Wettst. 1. c. tab. viii, 
f. 1 : Joum. Bot. tab. 375. 

Exsicc. Reichb. Exs. No. 243, as E. officinalis ; Billot, 2724 ter, as E. erice- 
torum, ; Wirtgen, No. 704 c ; Favrat, Jorat, Lausamie, in Hb. Kew ; Muret, 
La Dole, in Hb. Kew, as E. nitidula ; Marshall, Nos. 2582, 4195 ; Barton, 
No. 154 ; Ridley, Brinsop. 1882, in Hb. Mus. Brit., as E. officinalis ; Ibbotson, 
Ganthorpe, 1845, in Hb. Mus. Brit., as E, officinalis ; White, St. Leonard’s 
Forest, 1900, in Hb. Mus. Brit. 

Stem erect, moderately robust, 10-40 (commonly 15-20) cm. high, generally 
purplish, ± densely clothed with deflexed, crisped, white hairs, with lower 
cauUne leaves as long or longer than the short internodes, but the upper caiUine 
and the floral leaves (except the uppermost) generally shorter than the much 
longer internodes ; usually not flowering before the 10th pair of leaves ; with 
nurmrmis, long, slender, erect or ascending branches, some of which are frequently 
again branched. Leaves of moderate size (up to 12 mm. long), numerous, dark 
or occasionally purplish green, with nerves prominent below when dry, 
generally spreading and the floral sometimes a little arcuate-recurved, lower 
readily caducous ; lower cauline leaves oblong or oval, obtuse, with 1-3 ascend- 
ing, subacute teeth on each side ; upper larger, ovate, subacute, with 3-6 
acute teeth ; floral shorter than the upper cauline, ovate, acute, with 4-6 
acute or shortly aristate teeth ; leaves of branches commonly smaller and nar- 
rower ; all typically glabrous, but frequently with some minute marginal bristles, 
sometimes with scattered longer hairs on the margins and nerves below (var. 
ciliala Drabble). Calyx clothed like the foliage, with acuminate teeth, scarcely 
accrescent in fruit. Corolla small, dorsally 5-6 mm. long, white or with bluish 
upper lip, with yellow spot on the lower lip and dark lines often not strongly 

2p2 
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marked ; upper lip rounded, with small, notched, porrect or reflexed lobes ; lower 
lip longer^ deflexed, with three emarginate, rather narrow lobes, the median 
exceeding the lateral. Capsule of medium size or small, 6->6 mm. long, oblong ^ 
r<mnded4ru.ncate or retuse, generally slightly pilose above as well as ciliate, sub- 
equalling the calyx-teeth. ^ 

caharea, var. nov. [PI. 31, fig. a.] 

Exsicc. Marshall, No. 2679, ut E. Kemeri ; Pugsley, No. 446 (tjrpus). 

Robustior humiliorque quam typus, 5-'20 cm. alta, saspe celerius florens et 
caulis basin versus ramosa, internodis quam foliis vulgo brevioribus. Folia 
crassa, raro dentibus aristatis praedita. Calyx fructifer paulo inflatus vel 
accretus, dentibus latiusculis capsulam ssppius superantibus. Aliter ut in t 3 po. 

More robust and lower than the type, 6-20 cm. high, often flowering from an 
earlier node and branching nearer the base of the stem, with internodes mostly 
shorter than the leaves. Leaves thick, rarely with aristate teeth. Calyx some- 
what inflated or accrescent in fruit, with broader teeth usually exceeding the 
capsule. Otherwise like the type. 

7 . collinaf var. nov. [PL 31, fig. b.] 

Exsicc, Pugsley, No. 477 (typus) ; Barton, Nos. 481, 483, 488, x^iE, nemmosa 
var. ciliata ; W. T. Dyer, Oakley Park, Glo’ster, in Hb. Mus. Brit., ut E. 
officinalis, 

Planta seepissime typo humilior, 5-30 cm. alta, nonnunquam ramis paiici- 
oribus magis patentibus et internodis (prseter infimos) quam foliis longioribus 
praedita, nonnunquam densior et multo ramosa. Folia crassiora, dentibus 
minus acutis. Calyx fructifer subinflatus. Corolla quam typi major, 6-7 mm. 
longa, labio superiore vulgo plus minusve caeruleo, inferiore saepe multo majore. 
Capsula calycem saepe superans. 

Plant generally shorter than the type, 6-30 cm. high, sometimes with fewer 
more spreading branches, and internodes, except the lowest, longer than the 
leaves ; but sometimes more compact and much branched. Leaves thicker, 
with less acute teeth. Calyx rather inflated in fruit. Corolla larger than in 
the type, 6-7 mm. long, usually with bluish upper lip and often much larger 
lower lip. Capsule often exceeding the calyx. 

sabulicolay var. nov. [PL 31, fig. c,] 

Exsicc, Pugsley, No. 433. 

Planta piccola, caule satis gracUi, viridiusculo, 5-10 cm. alto, et 4-8 ramis 
longis erectis praedita, e foliorum pare sexto vel septimo florens. Corolla 
minima, alba, dorso circa 4 5 mm. longa, labio inferiore superius vix superante. 

Plant small, with rather slender greenish stem, 6-10 cm. high, and several 
long, erect branches, flowering from the 6th-7th pair of leaves. Corolla very 
small, white, dorsaUy about 4*6 mm. long, with lower lip scarcely exceeding the 
upper. 
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r. trandienSf var. nov. [PI. 31 , fig. d,] 

Exsicc, Marshall, No. 4447, ut E. curta var. glabrescens ; F. Robinson, 
No. 416, ut E. ; PugsJey, No. 446 (typus). 

Planta habitu laxo gracilique, ad 40 cm. alta (vel rarius nana compacta), 
ramis longis flexuosis et foliis relative parvis obscure viridibus quam intemodis 
multo brevioribus (floralibus summis exceptis) prsedita. Folia floralia saepius 
arouato-recurvata. Corolla quam typi ssepissimc major, circa 6 mm. longa, 
plus minusve violaceo- vel purpureo-tincta, valde striata. Capsula folio 
subtendente saepissime longior. 

Of lax and slender habit, up to 40 cm. high (more rarely dwarf and compact), 
with long, flexuous branches and relatively small, dull green leaves much 
shorter than the internodes, except the highest floral. Floral leaves often 
arcuate-recurved. Corolla generally larger than in the type, about 6 mm. 
long, i: tinted with violet or purple and strongly striate. Capsule usually 
larger than its subtending loaf. 

form. nov. procumbens. 

Exsicc, Marshall, No. 1838 (typus) ; Shoolbred, No. 489 ; omnia ut E. curta 
var. glabrescens, 

Planta nana, decumbens, caule 5-8 cm. longo, intemodis infimis fere obso- 
letis, ramis brevibus patentibus foliisque rubro-tinctis pnedita. 

13warf and decumbent, with stem 5-8 cm. long. Lowest internodes almost 
obsolete, branches short and spreading, leaves tinted with red. 

E. nemorosa is a species of which no true type is known to exist, and it is there- 
fore necessary, if the name is to be kept up, to follow Wettstein's Conception of the 
plant intended, as he was the first to describe it in detail and figure it accurately. 
As explained by Wettstein, the name is taken from Persooii's Synopsis, where it 
is shown as a variety of E, officinalis ^ and the identity of the plant is based chiefly 
on Persoon’s citation of Bulliard’s figure No. 233. It is reasonably certain that 
this identification is correct, and as nemorosa is the earliest distinctive name for 
the form in question, Wettstein adopted it, in accordance with his usual practice, 
although a varietal name only, and cited Persooii as the authority for the species. 
He notes, however, that it was first clearly separated from E, stricta by Gremli 
(Neue Beitrage, i, 18 (1880)). Townsend, in dealing with E, nemorosa, cites 
H. Martius in place of Persoon, for Martius was the first to use the name in a 
specific sense (Prod. FI. Mosquensis, 107 (1817)), But Martius’s name, which 
was treated by Wettstein as not meaning only or chiefly the plant with which 
he was dealing, evidently refers entirely to another form that is not defined, 
for E, nemorosa, in the sense of Persoon and Wettstein, is not known as a 
Russian plant. Martius cannot therefore be correctly cited. The earliest 
botanist who clearly distinguished E, nemorosa appears to have been M, J. Lohr, 
who described (1. c.) E, micrantha Reichb., E. officinalis L. ( r. E. stricta Host), 
S* nemorosa Pers., and E, pratensis Scheuchz. { = E, Bostkoviana Hayne). 
JjAa's account of these four species is quite explicit and unmistakable, and he 
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18 therefore cited above for E. n&morom, the name of Martins not being valid 
for any definite group. 

The varietal name tetraqueira, which has been used by French botanists to 
designate compact coast-forms allied toE, nemoroaa^ both glandular andegland- 
ular, has not been taken up. Br6bisson (PI. Normand. ed. 2, p. 183) describes 
it as a variety not of E. nemorom but of the glandular E. officinalis ( =£7. Rostko^ 
viam Hayne) ; and Arrondeau, who subsequently founded the species E. te^ra^ 
qiietra (Bull. Soc. Polymatique du Morbihan, 96 (1862)), states that his plant is 
glabrous, with a glandular calyx and reddish corolla. These characters do 
not agree with any British form. 

The question of the occurrence of stalked glands in forms of E, mmorosa, apart 
from hybridity, is of interest, for E, nitidula Reuter, which has uniformly been 
held to be conspecific with E, nemorosa, is stated by its author to have leaves 
“pars6m6e8 ainsi que les calices de polls glanduleux.” This may not be uniform, 
and is perhaps the result of crossing, for in its loctis classicus E, nitidula grows 
with E. Rostkoviana. Grenier (FI. Jurassique, 568) remarks that he has not 
seen glandular hairs in E. nitidula, and they are not mentioned by Chabert. 
The material of E. nitidula at Kew received from Favrat is also eglandular. 

In Britain typical E. nemorosa, as tmderstood by Lohr, Wettstein, and other 
German and Swiss botanists, is not very common. Much of the German and 
Swiss material in herbaria is uniform and characteristic, showing a tall, freely 
branched, but not coarse plant, of lax habit, with small, dark, glabrous leaves, 
distinctly small, white flowers, and small capsules. In English examples 
that otherwise agree with# this form, the corolla frequently tends to be larger. 
Plants of this nature are scattered throughout England in open woods or banks 
on sandy or loamy but generally not on calcareous soils. The form occurring 
on chalk downs and similar situations is normally a dwaifer but coarser plant 
than the type, with equally small flowers, and seems distinguishable as a variety, 
calcarea. The plant separated as var. collina is often a small plant (but some- 
times large, luxuriant and much branched) with coarse, rather thick leaves and 
flowers distinctly larger than in the type. It grows coinmonly in the hilly dis- 
tricts of Wales, the West and North of England, and southern Scotland, and has 
sometimes been named E. Kemeri, Some exsiccata closely agreeing with this 
variety are perhaps of hybrid origin. The variety sabulicola is remarkably 
abundant and uniform on the sands of Barrie, Forfarshire, and a somewhat 
similar plant was collected by Townsend at Morar, Invemessshire, and referred 
to E, curia var. glabrescens. This dwarf form grows within the area of E, curia 
in Scotland, as fixed by Wettstein, but it appears to be more closely allied to 
JEf. mmoroea, and is indeed not very different from a small form of this species 
that is found in meadows at Samaden, in the Engadine. The last variety, 
transiena, notable for its brightly coloured violet or purplish flowers, combing 
with small, recurved foliage that recalls £7. Pseudo-Kerneri, has been seen in 
various stations from North Wales and Norfolk to Middlesex and Sun:ey. It has 
sometimes been mistaken for E. mmaiidha. The Continental form approaching 
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E. micrarUha known as var. macilenia Gremli is a slenderer, less branched form 
according to the exsicoata examined. The plant referred to var. tranaiens f. 
procumbens was collected by Messrs. Marshall and Shoolbred in shell-sand 
at Tain, E. Ross, and is noticed by Townsend (Z. c. 475). 

The varietal name ciliata Drabble (Journ. Bot. liv, 75) is of the same nature as 
var. glabrescens of E. curia, and may be applied to any form of E. nemorosa with 
non-glabrous leaves. It has therefore been similarly passed over as a variety. 

E, nemoroaa is most nearly allied to E. curia and is not always readily distin- 
guished. When normal, E. curia differs obviously by its grey-green, shaggy 
foliage and calyx, but at times this hair-clothing tends to obsolescence. On 
an average E, curia is a smaller and slenderer plant than E. nemoroaa, with 
smaller leaves more conspicuously veined below, the floral broader and more 
deeply and finely toothed. The calyx-teeth, too, are commonly finer, and the 
capsule rather smaller. In some localities plants resembling E, ne.moroaa but 
with some ci^rto-like hair-clothing may be met with. These are presumed to 
be of hybrid origin. E, occtdcntoZi^, particularly the variety calvescens, may also 
be confused with E, nemoroaa, and is best known by its more basal branching, 
glandular clothing, and longer capsules. E, airicia differs by its more erect and 
strict branching, with long, spreading, aristate teeth to the floral leaves, large 
lilac-coloured corollas, and small, narrow capsules. 

A very remarkable form that seems to be a variant of E. nemoroaa grows 
at Bossington, West Somerset, where it was abundant in 1910. It is a tall, 
much branched plant, with small foliage, a rather large, white corolla with 
extremely long and narrow lobes to the lower lip, and long, narrow, linear- 
oblong capsules enclosed in an accrescent calyx with very long linear-subulate 
teeth. The fruit and calyx recall those of E. pedinaia rather than any British 
species. 

E. nemoroaa probably inhabits woods, heaths, downs or pastures in every 
county of England and Wales, as well as many in Scotland and some in Ireland. 
It has been noted for the following vice-counties : — 

1. W. Cornwall : Penzance ! 3. S. Devon ; Babbicombe ! 4. N. Devon : 
Woodabay (Fox). 5. W. Somerset : Simonsbath — v. iranaiena (Marshall). 
6. N. Somerset : Weston ! 7. N. Wilts : Avebury (Barton). 8. S. Wilts ; 
Stonehenge (Bailey). 9. Dorset : Cranborne (Melvill). 10. Wight : Caris- 
brooke ! 11. S. Hants : Hayling 1. ! 12. N. Hants : Odiham (Palmer). 
13. W. Sussex : Lurgashall (Burdon). 14. E. Sussex : Brighton (Thiselton- 
Dyer). 16. E. Kent : Kingsdown (Catcheside). 16. W. Kent : Dartford 
(Bimington). 17* Surrey : Box Hill — v. calcarea ! Wimbledon — ^v. iranaiena ! 
18. S. Essex : Eastwood (Sherrin). 19. N. Essex : Fordham (Brown). 20. 
Herts: Broxboume (Crespigny). 21. Middlesex: Harefield — \ .iranaiena \ 22. 
Berks : Wytham (RiddelsdeU). 23. Oxford : Chinnor (I. Williams). 24. 
Bucks : Aiuorsham — ^v. iranaiena (RiddelsdeU). 27. E. Norfolk : Dubeck ? 
(A. Bennett). 28. W. Norfolk : Qooderstone — ^v. iranaiena (Robinson). 30. 
Beds : Pegadon — ^v. calcarea (Little). 31. Hants : Eimbolton (Femie). 32. 
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Northants; Yardley (Shepherd). 33. E. Glo’ster: Cranham (BaUey). 34. 
W. Glo’ster ; Marshfield (Thompson). 36. Monmouth : Langstone (Wade). 

36. Hereford ; Brinsop (Ridley). 37. Worcester : Shipston (Townsend). 

39. Staffs : Alstonfield (Purchas). 40. Shropshire : Bridgnorth (Painter). 
41. Glamorgan : Rhigos (Wade). 42. Brecon : Llangong (Ridley). Penywilt — 
V, coUina (Barton). 43. Radnor : Erwood (Barton). 44. Carmarthen : 
Pembrey (Riddelsdell). 46. Pembroke : Caldy — v. calcarea ! 46. Cardigan : 
Mynach — v. collina (Fox), 47. Montgomery ; Craig Breidden (Mel- 
vill). 48. Merioneth : Dolgelly (Vice). 49. Carnarvon : Gt. Orme — 
V. transiens ! Llanberis (Armitage). 60. Denbigh : Trevor — v. calcarea 

(Bailey). 61. Flint : Rhydynnynn (Dallman). 62. Anglesea : Holyhead 
(Riddelsdell). 64. N. Lincoln: Brigg (Bailey). 65. Leicester : S. Croxton 
(Horwood), 57. Derby : Via Gellia (Bailey). 58. Cheshire : Newbridge 
(Bailey). 69. S. Lancs: Southport (Bailey). 60. W. Lancs: St. Ann’s (Bailey). 
62. N.E. Yorks : Cleves (Baker). 63. S.W. Yorks : Saddleworth (Hannan). 
64. M.W. Yorks : Clapham (Bailey). 69. N. Lancs : Mouzell (Pearsall). 
70. Cumberland: Borrowdale — ^v. collina \ 71. I. Man: Patrick (Lewis). 

73. Kirkcudbright : Portling (Bailey). 90. Forfar : Barrie — v. sabulicola ! 

97. Westerness : Morar — v. sabulicola (Townsend). 100. Clyde Is. : Rothsay 
(Marshall). 101. Cantire: Achnamara (Salmon). 106. E. Ross: Tain — 
V. transicMSi f. procumbens (Marshall). 109. Caithness : Bower ! 

General Distribution, Northern and eastern France, Belgium, Germany (ex- 
cept the north-east), Switzerland, Bohemia. 

11. Euphrasia oonfusa Pugsley in Joum. Bot. Ivii, 169 (1919), lx, 1 (1922). 
E, minima Hiern in Journ. Bot.* xlvii, 165 ; Bucknall, Brit. Euphr. 23, 
excl. var. naim (1917), non Jacquin nee aliorum. [PI. 32, figs, a-c.] 

Icm, Journ. Bot. tab. 497 a (as E, minima), 

Exsicc, Marshall, Nos. 4440 and 4443, as E, minima ; Wilmott, No. 830, 
as E, . 

Plant relatively smaU, stem ascending or deemnient, slender, 2-20 (usually 
under 10) cm. high, greenish, clothed with fine, deflexed,' crisped, white hairs, 
with cauline leaves generally longer than the internodes, which are never very long 
and sometimes, especially the lowest, extremely short ; Jloral leaves aUemate, 
umally about as long (occasionally shorter) as the moderate iniemodes ; flowering 
from about the 7th pair of leaves ; normally much branched below, even from the 
cotyledons, with numerous, long, slender, flexuous branches, which are frequently 
again branched ; lowest branches often filiform. Leaves small, or very small, 
narrow, the largest (upper cauline) up to 7 mm. long, very numerous, green, 
with well-marked nerves below, not spreading, lower often caducous ; cauline 
oblong to oblong-obovate, obtuse, with 1-3 obtuse (rarely subacute) and often 
distant teeth on each side, cuneate below ; floral shorter or not, oval or eUip- 
tioal, subacute or cuspidate, with 3-5 subacute or more rarely shortly aristate 
teeth ; leaves of branches mostly oblong ; all nmrly glabrous with minute 
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marginal bristles, rarely with a few very short glandular hairs. Calyx clothed 
like the foliage, with finely acuminate teeth, scarcely accrescent in fruit. Corolla 
emails dorsally 4*6-6 mm. long, more or less deeply yellow, or more often (f. 
albida Pugsl.) white or purplish with a yellow spot on the lower lip, always with i 
strongly marked purplish lines ; upper lip with porrect or reflexed, subentire 
or retuse lobes ; lower lip exceeding the upper, with three emarginate lobes, 
the median longest. Capsule rather small, 4*5-6*5 mm. long, ohUmg-ellipiic, 
ermrginaJte or retuse, slightly pilose above as well as ciliatc, generally exceeding 
the calyx-teeth. 

/3, cUroviolacea, var. nov. [PI. 32, fig. d.] 

E. atroviolacea Druco & Lumb in Report Bot. Ex. Club, B.I. vii, 1, 49 (1924). 

Exsicc, Johnston, Nos. 3486, 3486, as E, atroviolacea. 

Dwarf and more compact than the type, only 2-4 cm. high, but similarly 
branched with flexuous branches. Leaves crowded, pale green, variable in 
hair-clothing, sometimes nearly glabrous, sometimes hirsute with numerous 
long, white hairs, occasionally very sparingly glandular ; upjier floral broader 
than in the type. Calyx somewhat accrescent in fruit. Corolla about 7 mm. 
long, pale or deep violet, with longer lobes to the upper lip than in the type, 
and a proportionately longer lower lip. 

E. confusa is most closely related to E. nenwrosa and E. Pseudo-Kerneri, 
but differs from both in its essentially decumbent, slender, and flexuous habit. 
Its almost regularly alternate floral leaves are also characteristic. It differs 
further from E. nernorosa by its narrower foliage with fewer teeth, and also by 
its more elliptical capsules ; and E. Pseudo- Kerneri is separable at a glance by 
its very much larger corolla. E. micrantha, although bearing similarly small and 
narrow leaves, is widely different from E. confusa owing to its strict habit and 
relatively high branching ; and its narrow capsules are quite distinct. It has 
already been demonstrated that E. minima Jacq. is an entiiely different species 
of eastival habit belonging to the Series Laiijolim. 

The figure in Journ. Bot. cited above was drawn from weak examples that do 
not show the normally intricate branching. 

The variety atroviolaceay though rather difficult to assess owing to its condensed 
habit, as so frequently happens with other coast-forms from the North of Scot- 
land, is fortunately well represented in Col. Johnston’s exsiccata, and seems 
clearly to* possess the peculiar flexuous, branched habit and narrow foliage 
which are the special features of E, confusa. 

The type-specimens of E. minima var. arbuscvla from Patterdale in Herb. 
Bucknall are small examples of E. confusa f . albida. 

The Eyebrjght described as E. varialilis in Report Bot. Exch. Club, B.I., 
for 1928, p. 60 (G. C. Druce, Glen, Peebles, 1918), is a mixture, some examples 
being apparently E. confusa f . albida^ and others, with glandular foliage or larger 
flowers, probably a hybrid of this with some form of E. brevipila. 



512 


MR. H. W. PUQ8LBT : 


The form occuring in Orkney has rather large flowers and appears to hybri- 
dise with E. borealis and perhaps other species. 

This species, which generally grows on grassy cliffs and moorlands on siliceous 
sods, is at present known only for Great Britain and the island of Sark. It 
occurs in the following vice-counties ; — 

2. E. Cornwall : St. Cleer (Rilstone). 4. N. Devon : Brayford (Wilmott). 
6. W. Somerset : Grt. Cornham (Hiem). Simonsbath ! Withypool (Marshall) . 
49. Carnarvon : Llanberis ! Nant Francon ! 69. Westmoreland : Patterdale 
(Bucknall). 70. Cumberland: Derwentwater (Pearsall). 111. Orkney: N. 
Ronaldshay (Johnston, No. 904). Mainland (Johnston, No. 2014). Birsay — 
V. atroviolaeea (Johnston). 112. Shetland : Exnaboe — v. atrovuJacea (Hb. 
Manchester). 

12. Euphrasia Psbuuo-Kernbri Pugsley in Journ. Bot. Ixvii, 224 (1929). 
E. Kemeri Bucknall, Brit. Euphr. 26 (1917), et auct. angl. passim ; non 
Wettstein in Engler & Prantl, Natur. Pflanzenfam. iv, 3 b, 101, ot Mon. 
Gattung Euphrasia, 201, nec E. speciosa A. Kemer, nec E. arguta 
A. Kemer. E. officinalis a. Rostkoviana f. macUenta Townsend in London 
Cat. Brit. PI. ed. 9 (1896) (nomen). [PI. S’?, figs, e,/.] 

Icon. Journ. Bot. tab. 375 (ut E. Kerneri). 

Exskc. Pugsley, Nos. 434, 447, and 448 (typus) ; Sabnon, Reigate Hill, 1896, 
and Betchworth Hill, 1896, in Hb. Mus. Brit., ut E Kemeri -, A. Bennett, 
Chelsham, 1880, in Hb. Mus. Brit., ut E. Kemeri. 

Cavlis erectus, rdbuetus, 6-25 (vulgo 10-16) cm. altus, purpurascens, pilis parvis 
deflexis crispulis albidis vestitus, intemodis omnibus brevibus (ssepe quam foliis 
brevioribus) infimis nunnunquam brevissimis ; e foliorum pare lO'-ld” florens ; 
ramis adscendentibus plus minusve numerosis dense ramosus, interdum iterum 
ramosus. Fcdia parva (maxima (caulina superiora) ad 8 (raro 10) mm. longa), 
crassa, numerosa, saturate viridia vel purpureo-tincta, infeme siepe pallidiora, 
caulina patentia et floralia subregulariter arcuato-recurvata, infinm. facile 
caduca ; caulina inferiora oblongo-cuneata, utrinque 1-2 dentibus obtusis 
obtusa, superiora ovalia vel anguste ovata, 3-4 (raro 6) dentibus acutiusculis 
vel acuminatis obtusa vel acuta ; floralia ovata, acuta vel cuspidata, 3-6 (raro 
6) dentibus acuminatis vel aristatis ; omnia glabra aut in wiarginA setis minutis 
obsita. Calyx glaber vel setis minutis ciliatus, nervis ssepissime purpureo- 
tinctis et dentibus acuminatis prssditus, fructifer baud accretus. CorMa 
magna, dorso 8-10 mm. longa, tubo calycis dentes tandem superante, alba 
vel labio superiore cserulescente vel lilacino, rarius ntnuinn cseruleo- vel lilaoino- 
tincta, striis violaceis picta et in labio inferiore l«ete luteo-maculata ; labio 
superiore elongate tubum subequante, lobis emarginatis reflexis pradito ; 
labio inferiore mvlto Umgiore deflexo, lobis latis patentibus valde emarginatis 
(medio longissimo) trilobato. Capsvla parva, oiroa 6 mm. longa, obUmga, 
truncata vel paulo retusa, ciliaia et supeme subpilosa, vulgo quam calycis 
dentes brevior, folio subtendente saepe longior. 
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Stem erect, robust, 5-26 (commonly 10-16) cm. high, purplish, i densely 
clothed with fine, deflexed, crisped, white hairs, with short wibernodes throughotU 
(frequently shorter than the leaves), the lowest sometimes very short ; flowering 
from the 10th to the 16th pair of leaves ; compactly branched with ± numerous, 
ascending branches, some of which are sometimes again branched. Leaves 
small (the largest — ^upper cauline — up to 8 (rarely 10) mm. long), thick, numerous, 
dark or purplish green, with the underside often paler, the cauline generally 
spreading and the floral ± regularly arcuato-recurved, lower readily caducous ; 
lower cauline leaves cuneate-oblong, obtuse with 1-2 obtuse teeth on each side ; 
upper cauline oval or narrowly ovate, obtuse or acute, with 3-4 (rarely 6) 
subacute or acuminate teeth ; floral ovate, acute or cuspidate, with 3-6 (rarely 
6) acuminate or aristate teeth ; all glabrous or with minute marginal bristles. 
Calyx glabrous, or ciliate witli minute bristles, usually with dark-coloured 
veins and acuminate teeth, not accrescent in fruit. Corolla large, dorsally 
8-10 mm. long, with tube finally exceeding the calyx-teeth, white or with 
bluish upper lip, with a deep yellow spot on the lower lip and strongly marked 
dark purple lines, rarely wholly blue- or lilac-tinted ; upper lip elongate, about 
as long as the tube, with reflexed, emarginate lobes ; lower lip much longer, 
deflexed, with three broad, spreading, deeply emarginate lobes, the median 
longest. Capsule small, about 6 mm. long, oblong, truncate or slightly retuse, 
slightly pilose above as well as ciliate, usually shorter than the calyx-teeth 
but often exceeding the subtending leaf. 

form. nov. elongata. 

Exsicc, F. Robinson, No. 227, ut E, gracilis. 

Habitu laxo, caule ad 40 cm. alto, internodis (floraUbus summis exceptis) 
folia valde superantibus. 

Of lax habit, with stem up to 40 cm. high and internodes, except the upper 
floral, far longer than the leaves. 

E. Pseudo-Kemeri, in its typical form, is a beautiful plant of dwarf, robust 
and bushy habit, with small, dark foliage and large, bright flowers. The only 
British species with which it is likely to be confused is E, nemorosa, some forms 
of which, especially var. calcarea, sometimes found in the same localities, and 
var. collina, may assume a similar habit. But neither of these varieties pro- 
duces the same large corolla, with elongate tube and upper lip, and their foliage 
is nearly always coarser. 

E. Kemeri Wettst. (Mon. 201), with which this plant has been identified, 
is represented by authentic material both in Herb. Mus. Brit, and at Kew, 
and more copioudy in Herb. Bailey at Manchester. It is evidently, as Wettstein 
remarks, allied to E. Bostkoviana, but is entirely eglandular and indeed almost 
glabrous. It differs from the British plant in its slender, flexuous habit, with 
more erect branches, and it frequently grows much larger (to 40 cm. high 
according to Wettstein). Its stem is not dark, but usually greenish, and its 
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foliage is thinner and bright green in colour, as in JE, Bostkoviana. The floral 
leaves are not small and arouate-reourved as in E. Psevdo-Kemeriy but tend to 
increase in size towards the apex of the stem, and are suberect and rarely 
even spreading. They are invariably more or less cuneate based, too, and never 
ovate as in the British plant ; and their teeth are uniformly longer. The corolla 
is much larger, both longer and broader. It appreciably elongates during 
anthesis, and finally its tube conspicuously exceeds the calyx-teeth. Its dorsal 
length may reach 13 mm. In colour, judging from the material seen, it is 
whiter and less brightly marked than in E, Paevdo^Kemeri. The capsule is 
also different, being more oblong-elliptic and retuse, and thus nearer in form to 
that of E, Bostkoviana, 

It is not easy to understand why the British plant should have been so identi- 
fied, The geographical distribution of E, Kemeri (almost entirely Austria, 
Hungary, and Eastern Italy) makes its occurrenc^e in Britain inherently improb- 
able. Wettstein (Mon. 203), at the end of his detailed list of stations, gives 
“ England. ' Chelsham near Croydon, Surrey ’ (Bennett, Hb. Towns.). 
Two examples of a species quite agreeing with E, Kerneriy which Townsend on 
the label showed as E, macihrday' adding “ Its occurrence in England I cannot 
satisfactorily explain.” This not very certain identification, based on two 
individual plants, was accepted as definite by Townsend, apparently without 
further question, and E. Kerneri was inserted in his Monograph the following 
year, as a British plant growing at Chelsham and a few additional stations. 
The Austrian and British plants do not seem to have been subsequently compared. 

There is a specimen, consisting of two plants, now in Herb. Mus. Brit., labelled 

A. Bennett, Chelsham, 1880,” which may be that originally sent to Wettstein. 
The two plants are drawn up and v^ry slightly branched individuals of E. 
Psevdo-Kerneriy altogether uncharacteristic, such as at a glance might have 
misled the monographer, who at that date could have had no prior knowledge 
of the British form. They well illustrate how misleading inadequate material 
can be in a critical genus like Euphrasia, 

Townsend’s account of E, Kerneri (Joum. Bot. xxxv, 469) has not been 
cited, as the description, synonymy, etc., as well as the remarks, are copied from 
Wettstein, and only the distribution in England refers to the British plant. 
Townsend’s figure, however, is taken from E, Psevdo-Kemeri, 

E, Pseudo-Kemeri has not been seen from any foreign station, but it might 
be expected to occur on the chalk-downs of Northern France. At present 
it must be regarded as an endemic British species. It is found almost exclusively 
on the chalk-downs of the South-East of England, where it is often abundant, 
and it is the latest of the genus to flower with us, rarely blooming before August 
and generally at its best in September. The form elongata has been coDected 
in two or three damp spots in West Norfolk. 

A rather large-flowered plant found at Matlock and elsewhere in Derbyshire 
has been identified with E, Kerneri by Townsend and later botanists, but of 
the material examined a part seems to be a large-flowered form of E, imncrtom 
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var. collina, and part a doubtful form, possibly of hybrid origin. These forms 
need further investigation. 

The known vice-counties for this species are : — 

7. N. Wilts : Heddington (Barton). 10. Wight ; Carisbrooke ! 11. S. 
Hants : Fareham (Notcutt). 13. W. Sussex : Arundel ! 14. E. Sussex : 
Saltdean (Hilton). 15. E. Kent : Folkestone (Bailey). 10. W. Kent ; 
Oobham ! 17. Surrey: Box Hill, &c! 20. Herts: Lilley Hoo (Little). 23. 

Oxford : Chinnor (Druce). 25. E. Suffolk : Kirkley (Trimen). 28. W. Nor- 
folk : Foulden — f. elongata (Robinson). 29. Cambridge : Gogmagogs (Goode). 
30. Beds : Tottornhoe (Higgins). 

Series III. BREVIPIL^. 

Plantfc robiistso hand humiles habitu speciebus a^stivalibus plus minusve 
similes. Folia subglabra, puberulenta vel breviter (longius in E. hrevipild 
var. notat'i et reayensi) glandulosa. Corolla magna labio iiiferiorc lato superius 
mill to superante. 

13. Euphrasia boreaus Townsend ox Wettstein, 1. c. 108 and 298 (1890) ; 
Townsend, l.e, 400 (1897) ; Jorgensen, Z. c. 227 (1919). E. officinalis 
Rofitkoviana f. borealis Towns, in Lond. Cat. Brit. PI. ed. 9 (1895) 
(nomen). [PI. 33, fig. a.] 

leones, Jorgensen, 1. c. tab, iv, tab. v, and tab. ix, ff. a & 6. 

Exaicc. Townsend, Borrowdale, 1884, and Braemar, 1890, in Hb. Towns. ; 
Beeby, No. 1170 ; Marshall, No. 4105. 

Stem erect, robust, 10-35 cm. high, greenish or somewhat tinted with dull 
red, clothed with deflexed, crisjied, whitish hairs of variable length, with 
cauline leaver (even the lowest) usually nmch shorter than their loyuj internodes, 
but floral leaves, at least the upper, as long or longer than their short internodes ; 
generally flowering at about the 6th pair of leaves : with Jew or several long, 
suberect branches mostly from the upper flowerless nodes, and so, owing to the 
long internodes, at some distance from the base of the stem ; some branches in 
luxuriant individuals occasionally again branched. Leaves large and broad 
(up to 15 mm. long), cauline distant and not numerous, dark green, thick, 
± spreading, not quickly caducous ; lower cauline oval, shortly cuneate below, 
rounded-obtuse with 1-3 obtuse teeth on each side ; upper cauline ovate, 
rounded below, very obtuse, with 3-5 obtuse (or the basal i acute) teeth ; 
floral leaves nearly as large as the upper cauline, the lower broadly ovate, 
rounded-cordate below, obtuse, with 5-7 teeth (the upper ± obtuse, the lower 
narrower and acute), the upper more rhomboidal, ± cuneate below, with 4-6 
deep, spreading, acute or acuminate teeth ; all glabrous or with minute marginal 
bristles, more rarely with some scattered hairs on the nerves beneath. Calyx 
glabrous, or with minute bristles on the teeth and nerves, with triangular- 
subulate teeth, strongly accrescent in fruit. Corolla rather large, dorsaUy 6- 
8 mm. long (occasionally longer in Orkney and Shetland), white or with bluish 
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upper lip, or rarely wholly bluish, with yellow spot on the lower lip and well- 
marked dark lines ; upper lip broad, with porrect or reflexed, emarginate 
lobes ; Imver lip much lofigeVy trilobed with three broad, spreading, emarginate 
lobes, the median exceeding the lateral. Capsule large, 6-8 mm. long, oblong^ 
with broad rounded or retuse apex, slightly pilose above as well as oiUate, sub- 
equalling the teeth of the accrescent calyx. 

zetlandica, var. nov. [PI. 33, fig. 6.] 

Exsicc. Beeby, Nos. 1133, 1173; Burdon, (1) Sumburgh Links, Dunrossness 
(typus in Hb. Pugsley), (2) Norvic, Unst, (3) Clibberswick, Shetland, 1921, ut 
E, . 

Planta quam typus minor, caule 6-20 cm. alto et intemodis brevioribus. 
Poliorum floralium dentes acutiores. Corolla major, dorso 8-9 mm. longa, 
saepe lilacina. Capsula calycis dentes breviores obtusioresque superans. 

Smaller than the type, with stem 5-20 cm. high and shorter intemodes. 
Teeth of floral leaves more acute. Corolla larger, 8-9 mm. long, often tinted 
with lilac. Capsule exceeding the shorter and less acute calyx-teeth. 

ry. speciosa, var. nov. [PI. 33, fig. c.] 

E, borealis subsp. atlantica Jorgensen, I, c, 233 ? 

Exsicc, Beeby, No. 1171 ; Burdon, Cunningsburgh, Mainland, Shetland, 
1921, ut E, (typus in Hb. Pugsley). 

Planta habitu laxo, caule 16-30 cm. alto, saepe e foliorum pare quarto florens. 
Corolla maxima, dorso 8-10 mm. longa, tubo hand exserto, lilacina, purpureis 
striis picta et labio inferiore luteo-maculata ; labio superiore latissimo, quam 
tubo longiore ; labio inferiore lobis latissimis circa 9 mm. longo. Capsula 
maxima, oblongo-elliptica, emarginata,^ calycis dentibus longior, plane pedun- 
culata. 

Of lax habit, 16-30 cm. high, often flowering from the 4th pair of leaves. 
Corolla very large, dorsally 8-10 mm. long, with tube not exserted, lilac, 
with yellow spot on the lower lip and dark purple lines ; upper lip very broad, 
longer than the tube ; lower lip about 9 mm. long, with very broad lobes. 
Capsule very large, oblong-elliptic, emarginate, exceeding. the calyx-teeth, dis- 
tinctly pedunculate. 

E, borealis is generally a distinct plant, readily separable from all the preceding 
species by its coarse growth and large foliage, combined with the lax habit and 
long, lower internodes characteristic of the early-summer species of the Series 
Lalif olios. Its flowers are normally larger than in any species of the Nemoroscs 
except E, Psevdo-Kemeri, and in the variety speciosa they are remarkably 
fine and showy, almost equalling those of any species of ^e whole Section 
Semicalcaralce. It is noteworthy that these flowers, though of the largest 
size, show no elongation of the corolla-tube. 

Wettstein’s original description of this species appears to have been taken 
chiefly from Townsend’s specimens from Braemar, some of which are not charae* 
teristic , and it was am e n d ed in the Appendix after other matenal from the Faroes 



A KBVISION OF THE BRITISH EUPHRASIJB. 


517 


had been examined. The figure, drawn from a weak Braemar plant, has not 
been cited, for it is misleading and does not indicate the plant’s normal habit. 
Townsend likewise figured a weak Braemar plant that is equally uncharacter- 
istic. There is little doubt but that E, borealis was at first confused, both by 
Wettstein and Townsend, with E. brevipila and with large-flowered forms 
of E. nemorosa, and the Whichford and Long Compton exsiccata, which both of 
them cite, was subsequently referred to E. nemorosa by Townsend. A number 
of plants of ?iemoro5a-like habit, but with broad floral leaves, have been named 
E, borealis. The most characteristic gathering cited in Wettstein’s original 
description is Townsend’s from Borrowdale, with which most of the later-named 
material in Herb. Townsend agrees. This form is here described as the typical 
species, and the early-summer habit of growth is regarded as an essential 
feature. 

The variety speciosa agrees very closely with the descriptions and figures of 
Jorgensen’s subspecies aUantiaiy but it is understood that the two plants are 
not considered identical by Jorgensen. It is also not unlike exsiccata sent out 
as E, suecica Murbeck & Wettstein. 

E. borealis, which is generally an inhabitant of rough pastures, is widely 
distributed in Scotland, less so in England and Ireland. In the Orkneys and 
Rhetlands it appears to be particularly abundant and variable. 

The British vice-counties that have been noted arc : — 

11. S. Hants: Burton (Linton). 13. W. Sussex: Aldworth (Townsend). 
33. E. Cdo’ster : Crichley (Haines). 34. W. Glo’ster : Tiddenham (Riddelsdell). 
41. Glamorgan: LI wydcoed (Riddelsdell). 42. Brecon: Hirwaun (Riddelsdell). 
55. Ijcicester : Barsley (Horwood). 58. Cheshire : Mouldsworth (Bailey), 
62. N.E. Yorks : Fylingdales ! 64. M.W. Yorks : Kettlewell ! 65. N.W, 

Yorks : Ribblehead ! 66. Durham : Teesdale (Hume). 69. Westmoreland : 

Patterdale (Bailey). 70. C^umberland : Borrowdale (Townsend). Keswick I 
92. S. Aberdeen : Braemar (Townsend). 93. N. Aberdeen : RIains (Trail). 
97. Wcstcraess : Inverailort (Townsend). 98. Argyll : Oban (Townsend). 
100. Clyde Is, : Rothesay (Townsend). 103. Mid Ebudes : Tiree (Macvicar). 
106. E. Ross : Strathpeffer (Bailey). 107. E. Sutherland : Brora (Marshall). 
109. Caithness : Castletown ! 110. Outer Hebrides : N. Uist (Shoolbred). 
111. Orkney: Mainland, with v. zetlandica and v. speciosa (Johnston). 112. 
Shetland, with vars. zetlandica and speciosa (Beeby). Foula (Gladstone). 

General DistribtUion, Faroes. Norway, northwards to the Arctic Circle. 

14. Eitphkasia brevipila Burnat & Gremli, ex Gremli Excurs. FI. Schweiz, 
ed. 6, 329 (1885) ; Townsend in Journ. Bot. xxii, 167 (1884), nomen 
solum ; Wettst. 1. c. 109 (1896) ; Towns, in Journ. Bot. xxxv, 401 
(1897); Chabert, Ic. 498 (1902) ; Jorgensen, Ic. 177 (1919). [PI. 34 , 
figs, a, b,] 

leones, Wettst. I, e, tab. vii, f. 8 ; Journ. Bot. tab, 374 ; Jorgensen, I, c. 
tab. i, ff. v-y, tab. ii, ff. 6-/, and tab. iii. 
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Eaosicc. Bumat, Pr^ Limone, Pi6mont, 1876, in Hb. Towns. ; Pavrat, 
Obergestlen, Haut-Valais, 1878, in Hb. Towns., as E, rmjalia ; Pries, Hb. 
Norm, ix, 17, as E. officinalis /^. montana ; Dorfler, Hb. Norm. 3350 ; PI. 
Ingric. No. 469, as E. offiicinalis ; Marshall, Nos. 2082, 2083, and 2296 ; Salmon, 
Kinlochewe, 1896. 

Stem erect, robust^ 5-35 cm. high, usually tinted with dull red, ± densely 
clothed with deflexed, crisped, whitish hairs of variable length, some of which 
about the upper nodes are occasionally glandular, witii cavline and floral leaves, 
except the highest and sometimes the lowest, shorter or much shorter than 
their ± long internodes ; generally flowering from the 6th-8th pair of leaves ; 
vnth few or several long, snberect branches from the upper flowerless nodes, 
which are generally distant from the base of the stem ; branches rarely again 
branched. Leaves large (up to 18 mm. long), cauline generally distant, light or 
yellowish green, ± erect, lower often quickly caducous ; lower cauline oblong, 
cuneate below, obtuse, with 1-3 obtuse teeth on each side ; upper cauline oval 
or ovate, obtuse (rarely subacute) with 3-5 subacute teeth ; floral leaves 
often as large as the upper cauline, ovate or broadly ovate, cuspidate or subacute, 
with 4-6 deep, acute or aristate teeth ; uppermost leaves smaller and more 
cuneate-based ; aU clothed in varying degree with ± shortly stalked glands and 
short bristles, which may occur on both leaf-surfaces or be restricted to the 
margins or the base of the floral leaves, or glands occasionally obsolete (f. 
subeglanduhsa Bucknall). Calyx ± clothed with short bristles and glandular 
hairs, with acuminate or aristate teeth, accrescent in fruit. Corolla rather 
large, dorsally 6-8 mm. long, normally lilac with purplish lines and a deep yellow 
spot on the lower lip, but sometimes paler, whitish with lilac or bluish upper 
lip ; upper lip broad, with retuse or denticulate, reflexed or porrect lobes ; 
lower lip much longer, demwed, trilobed with three broad, emarginate lobes, the 
median longest. Capsule large, 6-9 mm. long, oblong with rounded and retuse 
apex, sparingly pilose above as well as ciliate, equalling or exceeding the 
calyx-teeth. 

form. nov. gracilior, [PI. 34, fig. c.] 

Exsicc, Marshall, No. 2064 ; Burden, Jedburgh, 1921, ut E, (typus in 

Hb. Pugsley). 

Humilior, caule gracili internodisque brevioribus. Folia angustiora (latissima 
sola ovata), dentibus acutioribus, floralium eis vulgo aristatis. Capsula minor, 
vix retiisa. 

Dwarfer, with slender stem and shorter intemodes. Leaves narrower 
(only the broadest ovate), with acuter te^th, those of the floral leaves generally 
aristate. Capsule smaller and less retuse, 

form. nov. tenuiformis, [PI. 34, fig. d,] 

Exsicc. Marshall, No. 1844. 

Caulis simplex, raro ramosus, e foliorum pare sexto florens. Corolla major, 
circa 9 mm. longa. Capsula elliptico*oblonga, quam in typo latior* 
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Stem simple, rarely branched, flowering from the 6th pair of leaves. Corolla 
larger, about 9 mm. long. Capsule elliptic-oblong, broader than in the type. 

/S. notata, var. nov. fPl. 35, fig. a.] 

X E, notata Townsend, 1. c. 473 (1897). 

Exaicc. Pugsley, Nos. 436 and 451 (typus) ; Gardiner, Ben Lawers, 1842, 
in Hb. Mus. Brit., ut E. officinalis. 

Planta habitu robusto, baud humili. Folia quam typi paulo latiora, dentibus 
obtusioribus et pilis glanduliferis nomiunquam crispulis relative longis. Corolla 
magna, 8~9 mm. longa, alba praoter labium superius lilacino- vel cseruleo- 
tinctum. Capsula elliptico-oblonga, quam in typo latior. 

Robust in habit and fairly tall. Leaves rather broader than in the type, 
with more obtuse teeth and glandular hairs sometimes waved and relatively 
long. Corolla large, 8~9 mm. long, white, with the upper lip tinted with lilac 
or blue. Capsule elliptic-oblong, broader than in the type. 

y. reayensia, var. nov. [PI. 35, fig. 6.] 

E. Roatkoviam, forma — Townsend, 1. c. 467 (1897). 

Exsicc., Pugsley, No. 435 (t3q)us) : Linton, Reay, 1888, in Hb. Mus. Brit., 
ut E. Rostkoviana. 

Planta robusta, caule 5-20 cm, alto, interdum satis ramoso, internodis 
relative brovibus foliis(pie magnis (floralibus superioribiis ssepe imbricatis) 
praedita. Folia quam typi latiora, fioralia sa?pius triangulari-reniformia, 
inferno fere truncata, obtusa vel subacuta, utrinque 5-7 dentibus angustis 
acuminatis aristatisve praMlita, omnia griseo-viridia pilis brevibus longisque 
glanduliferis eglandulifcrisque <lense vestita. Calycis dentes quam in typo 
latiores. Corolla circa S mm. longa, labio superiore lilacino vel caeruleo albida. 
Capsula typi. 

Robust, with stem 5-20 cm. high, sometimes freely branched, with relatively 
short internodes and large leaves, the upper floral often imbricated. Leaves 
broader than in the type, floral generally triangular- renif or m, nearly truncate 
below, obtuse or subacute, with 5-7 narrow, acuminate or aristate teeth on each 
side, all grey-green with dense long and short, glandular and eglandular hairs. 
Calyx-teeth broader than in the tv])e. Corolla about 8 mm. long, whitish with 
lilac or blue upper lip. Capsule as in the type. 

E, brevipila, when typical and well grown, is a distinct plant not easily to be 
mistaken. It has the same coarse and tall growth as E. borealis^ with large 
foliage and flowers, but it differs in its rather narrower and more finely toothed 
leaves, which are lighter in colour ami nearly always more or less glandular ; 
and its flowers are lilac instead of white. On an average, its habit of growth 
approximates less closely to the early-summer type than that of E. borealis, 
and in many localities dwarf foims occur with shorter intemodes and lower 
branching that tend towards the ustial late-summer habit. The form yrcuiilior, 
in its small and finely-cut foliage, resembles E. curia or E. Paevdo-Kemeri, 

WNH. JOURN. — BOTANY, VOL, XLVlll, 2 q 
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and is not very different from Jorgensen’s Norwegian variety dridoides (L c, 183). 
This, however, is separable by its truly strictaAike leaves. The form tenuiformia 
is intermediate between typical E, brevipila and E. tenuis^ which is a true 
early-Bummer species not known in Britain. Similar plants are frequent in 
Scandinavia. 

The variety notata is a conspicuous feature in July of the slopes north of 
Loch Tay and elsewhere in Perthshire, and has often been identified with 
E. Rostkovianu. Specimens referred to Townsend were repeatedly determined 
by him as E. brevipila X Rostkoviana, and in the case of other similar material 
Wettstein is said to have agreed to this naming, provided the suggested parents 
were found in the neighbourhood. E. brevipila is common in Scotland and grows 
in the vicinity of this plant, but I have never seen a specimen of E, Roatkoviana 
from any station in the Scottish Highlands. It therefore seems diflScult to 
regard this well-marked plant as the hybrid suggested, and better to associate 
it with E. brevipila^ whose habit it possesses and with which it is certainly 
connected by intermediate forms. Its large, white flowers give it the general 
aspect of E. Roatkovianaj except that it lacks the slender, flexuous habit and 
the elongating corolla-tube, and Wettstein is reported to have favoured this 
identification as an alternative to hybridity for the specimens sent to him by 
Townsend. It is just possible, but unlikely, that this variety has arisen from 
crossing with a form of E. hiriella which grows at Lawers and also near Killin. 

The second variety reayenais is a more puzzling form, which I found in 
abundance on Reay Links, Caithness, in 1927, just as Marshall and others 
had seen it there many years previously. But for the total absence of E, Rost- 
koviana in the North of Scotland, it njight be suspected to be a form or hybrid of 
that species, under which it is treated by Townsend. It shows, however, the 
leaf-cutting and capsules of E, brevipila, and, on the whole, seems best placed 
under it in spite of its remarkable glandular development. It may eventually 
be found that it deserves separate specific rank. 

As in some other cases, there is a little difficulty in determining the actual 
type of E, brevipila. The name was first printed by Townsend in 1884, and is 
so cited by Wettstein ; but it is a name only — and that simply as a variety — in 
a general enumeration of European forms. The earliest brief diagnosis of the 
plant as a species, E. brevipila, is by Gremli in 1886, and the first full description 
is Wettstein’s. The specimen from which Townsend took the name is still in 
his herbarium. It was communicated by Burnat, in whose handwriting it 
is labelled E. brevipila Burn. & Gremli ined. Pr6s Limone, Pi^mont, 12.7.76, 
leg. E. Burnat.” The specimen appears to agree with another in Herb. Favrat, 
collected by Bumat in a neighbouring station in the Alpes-Maritimes, and seen 
and figured by Wettstein ; and it must seemingly be regarded as a co-type of 
the species. It is a large, slightly branched plant of lax habit, with large, 
lilac-coloured flowers, and forms in part the basis of the foregoing description 
of the species. 

J?. brevipila grows chiefly in meadows, pastures and hillsides, and also oi| 
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grassy sea-clififs. It is widely distributed in Scotland, but is more local in England 
and Wales. It has been recorded from a number of Irish stations. 

The vice-counties in Great Britain from which it has been noted are : — 

1. W. Cornwall : Lizard (Riddeladell), 4. N. Devon : Ilfracombe (Catche- 
side). 6. N. Somerset ; Blagdon ! 9. Dorset : Swanage ! Corfe (MarshaU). 
10. Wight : Ventnor (Townsend). 22. Berks : Newbury (A. B. Jackson). 23. 
Oxford : Wigginton (Riddelsdell). 33. E. Glo’ster : Snowshill (Riddelsdell). 
34. W. Glo’ster: Oherrington (E. M. Day). 3o. Monmouth: Henllys (Wade). 
38. Warwick : Honington (Townsend). 39. Staffs : Holme End (Bailey). 
41. Glamorgan : Pontneathvaughan (Riddelsdell). 43. Radnor : Nantgwyllt 
(Ley). 45. Pembroke : Crymmych Arms (Todd). 46. Cardigan : Aber- 
a}Ton (Painter). 48. Merioneth : Arthog (Barton). 49. Carnarvon : Llan- 
fairfechan ! 56. Leicester : Alverscroft (A. B. Jackson). 61. S.E. Yorks : 

Bempton (Edwards). 62. N.E. Yorks : Thirsk (Baker). 70. Cumberland : 
Keswick (Reynolds). 72. Dumfries: Moffat (Marshall). 75. Ayr: Colmonell 
(Marshall). 80. Roxburgh : Jedburgh — ^f. gracilior (Burdon). 81. Berwick : 
Ayton (Bailey). 83. Edinburgh (Hooker). 87. W. Perth : Crianlarich — ^v. 
votata ! 88. Mid Perth : Lawers — with v. notata ! 90. Forfar : Clova — with 

f. fjraHlior] 91. Kincardine: St. Cyrus! 92. S. Aberdeen : Braemar! 95. 
Elgin : Garmouth (Marshall). 96. Easterness : Kingussie (Marshall). 97. 
Westerncss : Fort William ! Glen Roy ! 98, Argyll : Oban (Bailey). 99. 
Dumbarton : MUngavie (Turrill). 100. Clyde Is. : Arran (Marshall). 101, 
Cantire : Auchindarroch (Salmon). 105. W. Ross : Kinlochewe (Salmon). 
106. E. Ross : Kinellan (Bailey), 107. E. Sutherland : Loch Shin (Salmon). 
108. W. Sutherland : Tongue — with f. tenuiformis (Marshall). 109. Caithness : 
Scrabster ! Reay — v. reayfnmsl 110. Outer Hebrides: N. Uist (Shoolbred). 
111. Orkney: E. Ronaldsimy (Johnston). 

General Distribution. Maritime and Cottian Alps, Savoy, Southern and 
Eastern Switzerland (Valais. Ticino, Graubunden), Austria (from Tyrol to 
Galicia), West Prussia, Denmark, Scandinavia (widely distributed), Finland, 
Poland, and West Russia. 

The prevalent form of Nortlunn Europe closely matches the original material 
from the Maritime Alps, wiiile specimens from Austria are often much smaller 
in all their parts. 

A form apparently inseparable from this species is found in Newfoundland and 
Canada — possibly an introduction from Europe. This is represented in the 
exsiccata, Macoun, No. 1696 (Ckpe Breton), Fernald,No, 3989 (Newfoundland) 
and Fernald, No. 8026 (Magdalen Is., Quebec). 

Series IV. HIRTELL^. 

Plante habitu eestivali vel autumnali. Folia pilis longis crispulis multi- 
cellularibuB glanduliferis plus minusve dense vestita. Corolla parva ad maxima, 
labio inferiore porreoto superius plane superante, Capsula lata, plus minusve 
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15. Euphrasia Rostkoviaha Hayne, Arzneigewachse, Band 9, No. 7 (1826) : 
Wettstein, ?. c. 183 (1896) ; Townsend, I, c. 467 (1897) ; Chabert, h c. 146 
(1902) ; Jorgensen, 1. c. 266 (1919). E, officinalis L. Sp. PL 604 (1753), ex 
parte ; et auct. mult. E. officinalis A. E. pratensis Fries, Novit. FI. Suec. 
ed. 2, 198 (1828). 

leones, Hayne, Z. c. tab. 7 ; Wettst. Z. c. tab. ix, f . 1, tab. xii, ff. 9-13 ; Coste, 
FI. Fr, 2760, as E, officinalis, 

Exsicc, Reichb. Exs. No. 244, as E, pratensis ; Billot, No. 62, as E, offwirudis ; 
Rostan, FI. Ped. No. 47, as E. officinalis ; Schultz, Hb. Norm. 1839 ; Hayek, 
FI. Stiriaca, No. 143 ; Dorfler, Hb. Norm. 4576 ; Wilmott, No. 2456, 
Kerry. 

Plant of late-summer habit. Stem suberect from a decumbent base, slender 
and fiexwmSy 10-40 cm. high, green or slightly reddish, ± densely clothed 
with crisped, deflexed or spreading, white, eglandular or in the upper part of 
the stem also glandular hairs of variable length, with lower cauline leaves longer 
than the short internodes ^ and upper cauline and floral leaver (except the uppermost) 
generally shorter than their longer internodes ; flowering from the 8th-12th pair 
of leaves ; with i numerous slender y fleocuous brandies from near the base of 
the stemy occasionally again branched. Leaves rather small (up to 10 mm. 
long), numerous, bright green, rather thin, often with conspicuous nerves 
below, ± spreading, lower readily caducous ; lower cauline oblong, cuneate 
below, rounded-obtuse with 1-3 obtuse teeth on each side ; upper cauline 
oval to ovate, obtuse, with 3-6 obtuse to acute teeth ; floral leaves becoming 
smaller than the upper cauline, ovate or broadly ovate, shortly cuneate, rounded 
or truncate below, cuspidate or subacute, with 4-6 acute, acuminate or aristate 
teeth, uppermost narrower and more cuneate below with deeper teeth ; all 
clothed ± densely above and below unth long and shorter glandular hairSy often 
intermingled with some eglandular bristles. Calyx clothed like the foliage, 
with long, finely acuminate teeth, scarcely accrescent in fruit. Corolla normally 
very largCy dorsally 8-9 mm. long at first, and elongating during anthesis to 
10-12 mm.(to 14 mm. ap. Wettsjtein and to 16 mm. ap. Chabert) with tube much 
exceeding the calyx-teeth, white with a deep yellow spot on the lower lip and dark 
purple lines, the upper lip often tinted with lilac ; upper lip with broad, emarg- 
inate, reflexed or porrect lobes ; lower lip much longer (to 10 mm. long), porrect 
and not deflexed, trilobed with three broad, spreading, deeply emarginate lobes, 
the median much the longest. Capsule of medium size or small, 4*6-6’6 mm. 
long, elliptic or oblong-elliptic, with rounded, emarginate or retuse apex, 
sparingly pilose above as well as ciliate, equalling or shorter than the calyx- 
teeth. 

obscura, var. nov. [PI. 35 , figs, c, d,] 

Exsicc. Barton, No. 156 b (typus) ; Ingham, WarthiU,1908, in Hb. Mus. Brit. 

Planta saepius minus ramosa. Corolla quam typi mtinor, 6-8 mm., fin© 
anthesis 7*^9 mm. longa. 
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Plant generally less branched. Corolla smaller than in the type, 6-8 mm. 
long, elongating to 7-9 mm. 

This species was described by Hayne from specimens received from Stettin 
and was stated to grow all over Germany. It is represented by abundant, 
homogeneous material in Herb. Mus.Brit. and Herb. Kew, which agrees with the 
descriptions and figures of Hayne and of Wettstein, and permits no doubt as 
to its identity. 

The above description has been drawn up from Continental exsiccata, and 
it is not certain that the typical species exists in Britain. E. Rostkoviana is 
a very well marked and uniform plant in C/cntral Europe, distinguished from 
E. brevipila and other species by its low, ascending habit, bright green, glandular 
foliage, very large, white flowers with a conspicuous yellow blotch and exserted 
tube, and small, broad capsules. It is a very characteristic feature of Swiss 
mountain meadows in late summer. Lohr, contrasting it with E. siricta and 
E. nemorosa in his ‘Flora of Coblentz,’ calls it ‘‘the lesser Eycbright,” for it 
never assumes the erect, bushy habit of these and some other species. 

Specimens collected in the south-west^ of Ireland by Marsliall, and more 
recently by Mr. Wilmott, appear to agree with the ty|)ical form of E. Rostkoviana, 
as described above, except that their corollas are somew^hat smaller. These 
plants may be regarded as falling under the type. Material from North 
Yorkshire, collected by Ingham and others, as well as Welsh examples, which are 
clearly referable to this species from their habit and general characters, produce 
still smaller flowers, with a corolla-tube showing little, if any, elongation. These 
have been separated as a variety, obscura. The common English glandular Eye- 
bright, generally named E. Rostkoviana by British botanists, differs from these 
plants in several essential features and is now described as a new species. The 
very large-flowered, glandular form of the Lake District is identified with 
E. rmntaifm Jord. No form of E. Rostkoviana has been seen from Scotland. 

British glandular Eyebrights appear to have been first referred to E. Rost* 
koviaw by Towmsend, and the name appears as a variety of E. officinalis in the 
9th edition of the ‘ London Catalogue of British Plants * (1895). In Wettstein’s 
Monograph two English and two Scottish records are given for this species, 
aU of which are inaccurate. The Buxton plant is that referred to under E, occi* 
denUdis ; the Rosthw^aite form E. rnontaim ; and both of the Scottish plants 
belong to the variable JE. brevipila. In all of these cases Wettstein probably saw 
only inadequate material. Townsend, in his Monograph, did not distinguish 
E. Rostkoviana from E, monJtana, although in 1884 he had likened the British 
plant to the last-named (Joum. Bot, xxii, 163), and the former is represented 
by the latter in his plate (Journ. Bot. tab. 377). Furthermore, with these 
he, placed the common English glandular Eyebright with non-elongating 
ooroUa-tube, which does not seem to have been referred to Wettstein. 

E. Rostkoviana, which flowers in July and August, is an inhabitant of moist 
meadows emd grasslands, and is rare and local in England and Wales. It is 
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unknown in Scotland. In Ireland it is probably more widely spread, and has 
been seen from the counties Sligo, Westmeath, Galway, Cork, and Kerry. 

It has been noted from the following vice-counties of Great Britain (all var. 
ohscura) ; — 

34. W. Glo’ster: Woodchester (Riddelsdell). 35. Monmouth: Troy House 
(Riddelsdell). 41. Glamorgan : Aberdare (Riddelsdell). 42. Brecon : Llan- 
wrtyd (Painter). 46. Cardigan : Devil's Bridge (Marquand). 48. Merioneth : 
Barmouth ! 49. C>arnarvon : Llanberis ! 60. W. Lancs : Hindburndale 

(Wilson). 62. N.E. Yorks : Warthill (Ingham). 65. N.W. Yorks : Sedbergh 
(Ingham). 69. Westmoreland : Rydal (Ridley). 70. Cumberland : Rowrah 
(Burton). 

General Distribution, Germany. Austria. Switzerland. North Italy. Po- 
land. Scandinavia (rare). Denmark (rare). France (often untypical). 

16. Euphrasia Montana Jordan, Pugillus 132 (1852) : Wettstein, 1. c. 194 (1896). 
E. Rostkoviana rmntana Chabert, l.c. 150 (1902) ; E. Rostkoviana subsp. 
montana Jorgensen, I, c. 272 (1919). (PI. 36, figs, a, 6.] 

leones. Wettst. 1. c. tab. ix, ff. 2~4 Journ. Bot. tab. 377, as E. Rostkoviano. 

Exsicc. Billot, No. 2723 ; Wirtgen, No. 703 a, as E. pratensis var. obtusifolia 
prcecox : Soc. Dauph. No. 4990; Dorfler, Hb. Norm. 3362; Baker, High 
Force, Durham, 1865, as E. officinalis. 

Plant of early-summer habit. Stem erects generally rather slender, 5-35 cm. 
high, green or slightly reddish, ^ densely clothed with crisped, deflexed or 
spreading, white, eglandular (or rarely glandular in the upper part of the stem) 
hairs of variable length, with cauline and floral leaver (except the uppermost) 
much shorter than the very Ixmg iriiernodes ; flowering from the 3rd~6th pair of 
leaves ; unbranched or with 1-5 slender branches from the upper cauline 
leaves. Leaves of moderate, size (up to 14 mm. long, but rarely exceeding 10 mm.), 
few and distant below, bright green, rather thin, Jb spreading, not readily cadu- 
cous ; lower cauline oblong or elliptic, i cuneate below, rounded -obtuse with 
1-3 rounded-obtuse teeth on each side ; upper cauline ovate or rotund-ovate, 
rounded below, with 3-5 (rarely 6) very obtuse teeth ; floral leaves, at least 
the lower, as large as the cauline, subrotund or ovate-triangular, rounded or 
subtruncate below, obtuse or more rarely acute, with 4-6 obtuse, acute, or 
rarely acuminate teeth, uppermost narrower, more deeply and acutely toothed ; 
all densely clothed above and below with short and long glandular hairs, with 
some eglandular bristles at least on the margins. Calyx clothed like the foliage, 
usually very glandulai', with long, triangular-subulate teeth, slightly accrescent 
in fruit. Corolla very large, dorsally 8-10 mm. long, elongating during anthesis 
to 10-13 mm. (-14 mm. ap. Wettst.) with tube much exceeding the calyx- 
teeth, white with yellow spot on the lower lip and dark purple lines, the upper 
lip often lilac ; upper lip with broad, retuse or denticulate, reflexed or porrect 
lobes ; lower lip much Icmger (to 10 mm. long), poiTect, trilobed with three broad, 
spreading, emarginate lobes, the median much the longest. Capsule of medium 
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size, 6*5-6*5 mm. long, elliptic^ with broad, rounded, retuse or enarginate apex, 
sparingly pilose above as well as ciliate, equalling or shorter than the calyx- 
teeth. 

E. montana differs from E. Rostkovimm, with which, in Wettstein’s view, 
it has a common origin, by its markedly a^stival instead of autumnal habit, 
and it flowers fully a month earlier. It is commonly un branched, with distant 
leaves distinctly broader and more obtusely cut than those of E. Rostkoviana, 
In the Alps its foliage generally shows fewer and shorter glandular hairs, but 
this does not seem to be so in Scandinavia, in France, or indeed in Britain. 
It is usually a coarser plant than its late-flowering ally, not only in its foliage 
but in its broader calyx-teeth and its capsules. 

The species was originally described by Jordan (Z. c.) from plants growing on 
Mont Vivarais and Mont Pilat, south of Lyons, and there is a specimen from the 
latter station in Herb. Mus. Ikit. (Billot, No. 2723). A specimen in Herb. 
Kew from (Vummoek Water, (Cumberland, was labelled E. montana Jord.’’ 
by the late C. B. Olarke. 

E. montana, which, like E. Rostkoviana, is a plant of meadows and grasslands, 
chiefly in mountainous regions, is at present known only from the Lake District 
and Yorkshire, in England. It also occurs in Wales, where it seems to produce 
abnormally small flowers. No examples have been seen from Scotland or 
Ireland. 

The British vice-counties from which it has been noted are : — 

42. Biwon : Llangamarch (Riddelsdell). 64. M.W. Yorks : Grassington ! 
65. N.W. Yorks : Ribblehead ! 66. Durham : Teesdale (Baker). 69. West- 
moreland : Shap (Bailey). Grisedale! 70. Cumberland: Hosthwaite (Towns- 
end). 

General Distribution, France. Switzerland. North Italy. Austria. South 
Germany. Sweden (rare). Belgium (rare). 

17. Euphrasia rivtjlaris Pugsley in Joum. Bot. Ixvii, 225 (1929). [PI. 36 , 
figs, c, d.] 

Exsicc. Pugsley, No. 438. 

PlanJta habitu cestivali, Caulis erectns, gracillimus, 5-15 cm. altus, plus 
minusve purpurascens, pilis parvis deflexis crispulis albidis eglanduliferis dense 
vestitus, foliis caulinis floraUbusqtte (siimmis exceptis) quarn iniernodis qui ad 
medium caulem longissimi sunt, brevioribits, prseditus ; e foliorum pare 4°-6'^ 
florens ; hand ramosus vel e foliis caulinis superioribus 1-5 ramos graciles 
emittens. Fdia minima (ad 7 mm . longa, vulgo multo breviora) , baud numerosa, 
saturate viridia vel purpureo-tiucta, erecto-patentia, hand facile caduca ; 
caulina inferiora ovalia, inferne plus minusve cuneata, apice lato rotundato- 
obtuso et utrinque 1-2 dentibus obtusis ; superiora late ovalia ad ovata, 
infeme rotundata, 2-3 dentibus obtusis rotundato-obtusa ; floralia late ovata, 
3-4 (rare 6) dentibus plus minusve acutis subacuta, summa dentibus longioribus 
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angustiora ; omnia pilis glanduliferis longis brevibusque (seepe parce) vestita 
atque inmarginibus et nonnunquam in pagina superiore setis minutis obsita. 
Calyx nunc glandulifer, nunc setis minutis solis obsitus, dentibus triangulari- 
Bubulatis paululum brevibus, fructifer baud aocretus. Corolla magna, dorso 
8-9 mm. longa, tubo calycis dentes tandem superante, praeter labium superius 
saturate lilacinum albida lilacino4incta, striis purpureis valde picta et in labio 
inferiore luteo-maculata ; labii superioris lobis retusis, porrectis vel reflexis ; labio 
inferiore longiora porrecto lobis (quorum medius longissimus) patentibus latis 
retusis trilobate. Capsula parva, circa 5 mm. longa, elUj4ica, apice rotundato 
reiusay superne paulo pilosa et ciliata, calycis dentibus subasquilonga. 

Plant of early summer habit Stem erect very slender, 5-15 cm. high, ± 
purplish, densely clothed with fine, deflexed, crisped, whitish, eglandular 
hairs, with cauline and floral leaves (except the uppermost) shorter than the 
internodes, which are longest about the middle of the stem ; flowering from the 
4th-6th pair of leaves ; unbranched or with 1-5 slender branches from the 
upper cauline leaves. Leaves very small (up to 7 mm. long, but usually much 
shorter), few, dark green or purple- tinted, erect-spreading, not readily 
caducous ; lower cauline oval, ^ cuneate below, with broad, rounded-obtuse 
apex and 1-2 obtuse teeth on each side ; upper cauline broadly oval to ovate, 
rounded below, with rounded-obtuse apex and 2-3 obtuse teeth ; floral leaves 
broadly ovate, subacute, with 3-4 (rarely 5) ± acute teeth, uppermost nan’ower 
with longer teeth ; all clothed^ but often sparingly, with long and short glandular 
hairs, and with short bristles on the margins and sometimes the upper surface. 
Calyx sometimes glandular, sometimes with short bristles only, with rather 
short triangular-subulate teeth, not ^crescent in fruit. Corolla large, dorsally 
8-9 mm. long, with tube finally exceeding the calyx-teeth, white tinted with 
lilac, with yellow spot on the lower lip and strongly marked purple lines, upper 
lip purplish lilac ; upper lip with retuse, porrect or reflexed lobes ; lower lip 
huger, porrect, trilobed with three broad, spreading, retuse lobes, the median 
exceeding the lateral. Capsule small, about 5 mm. long, elliptic, with rounded, 
retuse apex, sparingly pilose above as well as ciliate, subequalling the calyx- 
teeth. 

form. nov. compacta. [PI. 36, figs, e,/.] 

Exskc. Pugsley, No. 439. 

Minima, caule *6-2 cm. alto hand ramoso, internodis subobsoletis et foliis 
quam in typo interdum angustioribus, 

Veiy dwarf, with stem "6-2 cm. high, unbranched, with obsolescent intemodes 
and leaves sometimes narrower than in the type, 

E. rivularis clearly belongs to the Senes Hirtdhe owing to its glandular foliage 
and broad capsules. It differs from the two preceding species by its very small 
size, dark stem and foliage, less glandular development, and smaller, lilac 
rather than white corolla. When well grown it is an elegant and beautiful 
little plant, with its dark, wiry stem, neat foliage and relatively showy flowers. 



A REVISION OF THE BRITISH ETTPHRASIiE. 


527 


The variety minuta Beck (FI. Nieder-OEsterreich, 1059 (1893)) and other dwarf, 
alpine forms of E. Rostkoviana are coarser plants than E. Hvvlaris with bright 
green (sometimes black-edged) leaves and white flowers. 

This diminutive plant has hitherto been overlooked. I first found the form 
compdcta in 1917, growing on bare slopes near Clogwyn dur Arddu, on Snowdon. 
In 1922 it was growing in this locality in some abundance. In 1925 1 met with 
the typical form on th(^ steep, grassy slopes of the Glydyr range above Nant 
Francon, where it was quite uniform and scattered over a considerable area. 
When looked for, it will probably be found to be widely distributed on the 
Snowdonian mountains like the other dwarf s])ecies, E, mmbrim. The only 
examples of E. rivalaris seen in herbaria are (1) part of a mixed gathering by 
Wheldon labelled “Near Llanberis, Merioneth (sic), 1919,“ and now in the 
collection of the University of Wales, and (2) a form from C-ader Idris (Goll. 
W. A. Vice, 1905), whose identity is not quite certain. 

J.8. Euphrasia anolica Pugsley in Journ. Bot. Ixvii, 225 (1929). E. Rost- 
koviana. Bucknall, Brit. Euphr. 20 (1917) et auct. angl. passim ; non 
Hayne nee Wettstein nec alionim. [PI. 36, fig. g : PI. 37, fig. 

leones. CuHis, FI. Londin. 335, ut E. officinalis : Eng. Bot. 1416, ut E. offici- 
nalis. 

Exsw. Pugsley, No. 440 (typus) ; Marshall, Nos. 1820, 2207, 4429, 4433, 
ut E. Rostkoi^iana. 

Planta hahitu antumnali. (^avUs e basi decumbente adscendens. flextwsus 
sed VI X gracilis, 10-40 cm. altiis, plus minusve purpuraseens, inferne pilis deflexis 
crispulis albidis eglanduliferis, superne pilis longiori bus niagis patentibus ssepe 
glanduliferis dense vestitus, /oiu’5 caulinis quam, iniernodis brevibiis normaliter 
longiorihiSy floralibus iniernodos sapjiius snbccquantibus nonnunquara brevioribus 
vel (prjesertim aummis) longioribiis prseditus ; vulgo e foliorum pare sexto 
florens ; ramos longos jlexuosos paucos vel multos caulis basin versus gerens, 
vel rarius simplex, interdum iterum ramosus. Folia mojttscula (ad 10 mm. 
longa), lata, numerosa, griseo-viridia, crassiuscula, patentia, infima facile caduca ; 
caulina inferiora oblonga ad ovata, utrinque 1-3 dentibus obtusis complanatis 
rotundato-obtusa ; superiora ovata, 3-4 dentibus obtusis rotundato-obtusa ; 
floralia vulgo subopposita, caulinis superioribus sequilonga, late vel triangulari- 
ovata, inferne rotundata vel subtruncata, 4~5 (raro 0) dentibus latis plus 
minusve acutis ssepe complanatis obtusa vel acuta, summa inferne magis 
cuneata et profundius dentata ; omnia pilis glanduliferis longis brevibmque 
setis brevibus immixtis (saltern in marginibus) plus minusve praesertim in 
paginA. inferiore dense vestita. Calyx pilis glanduliferis vestitus, dentibus 
triangulari-subulatis, fructifer vix accretus. Corolla rmgna, dorso 7 -9 mm . longa, 
tubo nec extendente nec calycis dentes multo superante, prseter labium superius 
lilacinum albida vel lilacino-tincta, striis purpureis picta et in labio inferiore 
luteo-maculata ; labii superioris lobis latis, emarginatis, reflexis vel porrectis ; 
labio inferiore longioref porrecto, lobis (quorum medius longissimus) latis, 
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emarginatis trilobate. Capsula mediocris, 5-7 mm. longa, elliptica vel late 
elliptica, apice rotundato, emarginato vel retuso vel raro subtruncato, supeme 
oiliata et parce pilosa, calycis dentibus ssepissime siibsequilonga. 

Plant of lcUe-8ummer habit. Stem ascending from a decumbent base, flexuous 
but rather robust^ 10-40 cm. high, purple-tinted, densely clothed below with 
crisped, deflexed, white, eglandular hairs, and above with longer, more spreading 
hairs which are often glandular, with cauline leaves normally longer than their 
short internodes and floral leaves often svbequalling their intemodes, but sometimes 
shorter or longer (especially the uppermost) ; flowering from the 6th pair of 
leaves ; with few or many long, flexuous branches from near the base of the stem 
or occasionally unbranched, sometimes with secondary branches. Leaves 
of moderate size (up to 10 mm. long), broad, numerous, greyish -green, rather 
thick, spreading, lower readily caducous ; lower cauline oblong to oval, rounded- 
obtuse with 1-3 obtuse, flattened teeth on each side ; upper cauline ovate,rounded- 
obtuse with 3-4 obtuse teeth ; floral leaves generally subopposite, at least 
as large as the upper cauline, broadly ovate or ovate-triangular, rounded 
or subtruncate below, obtuse or acute, with 4-5 (rarely 6) broad, acute, 
generally shallow teeth, uppermost more cuneate below and more deeply 
toothed ; all densely clothed, especially below, with long and shorter, glandular 
hairs, intermingled with some short bristles, chiefly on the margins. C^lyx 
clothed with glandular hairs, with triangular-subulate teeth, scarcely accrescent 
in fruit. Corolla large, dorsally 7-9 mm, long, with tube not elongating or 
much exceeding the calj^x-teeth, whitish or tinted with lilac, with a yellow spot 
on the lower lip and dark purple lines, the upper lip ± lilac : upper lip with 
broad, emarginate, reflexed or porrqct lobes ; lower lip longer, porrect, trilobcd 
with three broad, emarginate lobes, the median longest. Capsule of moderate 
size, 5-7 mm*, long, elliptic or broadly elliptic, with rounded and emarginate, 
retuse, or rarely subtruncate apex, sparingly pilose above as well as ciliate, 
generally subequalling the calyx-teeth. 

j8. gracilescens, var. nov. [PL 37, figs. 6, c.] 

Exsicc. Barton, No. 277, ut E.fennica. 

Planta nana, caule 5-15 cm. alto, graciH, fere erecto, simplici vel 1-3 ramos 
breves emittente, e foliorum pare septimo florens. Folia parva (ad 7 mm. longa). 
Corolla circa 7 mm. longa. Capsula parva, circa 5 mm. longa, apice latissimo 
valde emarginato. AUter ut in typo. 

Plant dwarf, with stem 5-15 cm. high, slender, nearly erect, simple or with 
1-3 short, flexuous branches, flowering from the 7th pair of leaves. Leaves 
small (up to 7 mm. long). Corolla about 7 mm. long. Capsule small, about 
5 mm. long, with very broad, deeply emarginate apex. Otherwise like the type. 

E. anglica, which is a widely spread plant throughout England and relatively 
uniform, seems to be best treated as a distinct species coming between E. RosU 
koviana and E. hirtella. From the former of these, of which it possesses the 
flexuous, ascending habit in a still more marked d^ree, it differs in foliage, in 
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flowers and in fruit. The leaves of E. anglica are thicker, broader, and more 
coarsely toothed than those of E. Rostkoviana, and of a dull greyish instead of a 
bright green colour. In E. Rostkoviana the largest leaves arc normally the 
highest cauline and the floral become quickly smaller ; in E. anglica the lowest 
floral leaves commonly exceed all of the cauline and do not decrease in size 
as growth proceeds and the stem elongates. E. anglica commences to flower at 
an earlier node than E. Rostkovia 7 ta and usually continues to bloom over a long 
j)eriod, often forming elongated spikes with closely-set floral leaves. The 
corolla of the two species, on the ojxming of the flower, shows little difference 
in dorsal length, but that of E. Rostkoviaria is actuall}" much the larger owing to 
the gi'eater development of its lower lip. During anthesis its tube elongates 
to the extent of 2~3 mm., while in E. anglica the lengthening is inappreciable, and 
so finally it is a much more exserted as well as a largerflower. Its colour is whiter 
than in E. anglica, with a larger and deeper yellow blotch. The capsule of 
E, anglicxi is broader, more distinctly elliptic, and rather larger than that of 
E, Rostkoviana, and enclosed in a more coarsely toothed fruiting calyx. 

E. hirtella resembles E. anglica in that its broad, subopposite floral leaves are 
larger than the cauline, and it often develops a long leafy spike. But it is 
erect in growdli, and either unbranched or nearly so, approximating to the early- 
summer habit and flowering from about the fourth pair of leaves. It is a still 
more conspicuously glandular plant and normally has distinctly smaller 
flowers. 

Of the two remaining British species of the grou]> E, rnontana is readily 
separable from E, anglica by its erect, early-summer habit and distant leaves, 
with flowers of the largest size. The same habit, combined with dwarf, slender 
growth and very small, dark foliage distinguishes E. rirularis. 

The variety gracilescens, found in North Devon, differs considerably from 
typical E. anglica, but is connected by a series of intermediate forms. It is 
much slenderer and more erect in habit, thus approaching E. rivularis, from 
which it may be separated by its more leafy stem, producing flowers from a 
higher node, its more glandular foliage, smaller corolla, and very broad and 
deeply emarginate caj^sules. 

There is a remarkable plant in Herb. Mus. Brit. (Standen, Piltdown Common, 
Sussex, 1902) which strongly resembles E. cximpestris Jord. It is of similar 
slender habit, with numerous small, narrow, densely glandular leaves, and large, 
exserted corollas, 9 mm. long. But it differs from E. campestris in beginning to 
flower from about the 10th instead of the 15th node, and it is less strict with 
more spreading branches and the floral leaves more or loss alternate. It is 
probably of hybrid origin between E, anglica and E. Psevdo-Kerneri. 

E, anglica is a plant of moist and heavy soils, also of peaty heathlands. It 
begins to flower during June and usually continues till the end of September. 
It is at present certainly knowp only for Britain and is found chiefly in England. 
It apparently does not grow in Scotland, but occurs in Ireland (c. g. Wicklow 
and Galway). There is a French specimen in Herb. Gadeceau, now in Herb. 
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Mus. Brit. (Vieillevigne, Dep. Loire Inf.), that may also belong here, but it is 
jandesirable to record it from a single example in view of the divergencies of 
form that E. Roatkoviana assumes in France. 

E. anglica has been noted for the following vice-counties in Great Britain, 
viz : — 

1, W. Cornwall : Penzance (Cumow). 2. E. Cornwall : Polperro (Rilstone)* 
3. S. Devon : Dartmoor (Hume). 4. N. Devon : Lynmouth — v. graciUscms ! 
5, W. Somerset: Simonsbath — ^with v. gmciie5cen«(Marshall). 6. N. Somerset: 
Rowberrow (Bucknall), 7. N. Wilts: Savernake (A. B. Jackson). 10. Wight: 
Freshwater (Bailey). 11. S. Hants : Brockenhurst (Murray). 13. W. Sussex : 
Lurgashall (Townsend). 14. E. Sussex : Ashdown Forest (Hilton). 16. W. 
Kent : Tunbridge Wells (Hume). 17. Surrey : Wimbledon ! Box Hill ! 18. 

S. Essex : Little Warley (Littlebury). 21. Middlesex : Pinner (C. B. Green). 
22. Berks : Windsor (Cox). 27. E. Norfolk : Scanning (Robinson). 28. W. 
Norfolk : Gooderstone (Robinson). 35. Monmouth : Bigsweir (Shoolbred), 
36. Hereford: Ross (Ley). 40. Salop: Albrighton (Lloyd). 41. Glamorgan: 
St. Donates (Riddelsdell). 42. Brecon: Craig Fan-ddu (Wade). 46. Cardigan: 
Llanbadarn (Marquand). 48. Merioneth : Arthog (Barton). 55. Leicester ; 
Ulverscroft (Bell). 71. I. Man : Laxey (Ridley). 

19. Euphrasia hirtella Jordan ex Reuter in Comptes-rendus de la Socd6t6 
HaU^rienne, iv, 120 (1854-66) ; Wettstein, Ic, 175 (1896) ; Chabert, i.c. 
143 (1902) ; Pugsley in Joum. Bot. Ivii, 173 (1919). 

Icoms, Wettst. 1. c. tab. viii, ff. 4, 6, & 7 ; Coste, FI. France, 2751. 

Exsicc. Jordan, Lautaret, 1864, in Hb. Mus. Brit. ; Billot, No. 2333 ter ; 
Rostan, FI. Ped. No. 46. 

Plant of i early -summer habit. Stem ered, strict, robust, 6-30 cm. high, greenish 
or tinted with purple, densely clothed with crisped, deflexed, white, eglandular 
hairs, intermingled above with longer, more spreading glandular hairs, udthcauline 
leaves generally much shorter than their Img internodes, a,nd floral leaves (except 
the lowest) exceeding their short internodes and often crowded in a dense spike ; 
flowering from the 4th-6th pair of leaves ; simple or occasionally with 1-4 
short, suberect branches. Leaves rather large (up to 14 mm. long), subopposite, 
occasionally petiolulate, rather numerous, greyish-green or sometimes 
reddish-tinted, often paler beneath, plicate below when dry, suberect, not 
readily caducous ; cauline leaves oblong or obvate to broadly ovate, rounded 
below except the lowest, rounded-obtuse with 1-6 obtuse or subacute teeth on 
each side ; floral leaves generally exceeding the upper cauline, broadly ovate to 
rotundate-triangular, rounded or suboordate below, but uppermost becoming 
ciineate, obtuse to acute, with 4-8 acute or accumulate teeth, generally imbri* 
Gated and covering the fruiting calyces ; all densely clothed, especially beneath, 
mih long and shorter glandular, often shining, hairs, with short bristles, at least 
on the margins. Calyx clothed with glandular hairs, often pale or whitish 
green with darker nerves, with short, subulate teeth, slightly accrescent in 
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fruit. Corolla normally small, dorsally 5-7 mm. long, tube not exceeding 
calyx-teeth, white with bluish-tinted upper lip, a yellow spot on the lower lip 
and strongly marked purple lines ; upper lip with short, denticulate or retuse, 
porrect or spreading lobes ; lower lip longer, trilobed with three narrow, retuse 
or emarginate lobes, the median longest. Capsule of moderate size, 5-0*5 mm. 
long, oblong-ovate, retuse or emarginate, siibpilose above as well as ciliate, equal- 
ling or slightly exceeding the calyx-teeth. 

j8. polyadena, comb. nov. 

E, polyadena Grenier & Roux in Gren. FI. Jurass. 506 (1869) ; E. hirtelJa 
polyadena Chabert, L c. 145 ; E, tatarica race*-®, hirtella var. polyadena Rouy, 
FI. Fr. xi, 149 (1909). fPL 37, figs, d, e,] 

Exsicc. Billot, No. 2332 bis ; Sennen, PI. d’Espagne, No. 1753 ; Pugsley, 
Nos. 441 and 450. 

Dwarf er and slenderer than the type, with stem 5-20 cm. high and spike 
sometimes interrupted ; lower intemodes shorter, and upper often longer, 
with floral leaves more distant and rarely imbricated; flowering from the 5th- 
8th pair of leaves. Leaves smaller (to 8 mm. long), narrower and less obtusely 
toothed : the cauline mostly oblong or oblong-lanceolate, i^ith 3 -4 subacute 
teeth, and the floral ovate, acute, with 4-5 acute or acuminate teeth. Corolla 
5-8 mm. long. Capsule 5-6 mm.long, often equalling or exceeding its subtending 
leaf. 

This species differs from the other British members of the Group Hiriellm 
chiefly in its erect, unbranched leafy habit. It is a very widely .spread plant and 
varies considerably in its foliage. In the Alps it is generally seen with long 
lower internodes and a dense sjiike of imbricated, broad and rather obtusely cut 
floral leaves. But occasionally the hwer internodes are quite short, as in 
examples that I collected at Arolla in 1906. The cutting of the floral leaves 
also shows great variations, and in Jordan's own specimens cited above their 
teeth are deep and almost acuminate. 

The form occurring in Britain is less like typical E, hirtella than E. polyadena, 
as defined by Chabert. The original plant of Grenier and Roux came from wet 
fields at Berre, in Provence, and is identified with the form found in the Pyrenees 
by Chabert, who cites the Billot exsiccata shovm above, which is Pyrenean. 
Billot's plant agrees with other PjTcnean material in herbaria, and differs from the 
Alpine or typical form of E, hirtella in having shorter lower internodes, narrower 
and rather more acutely cut leaves, less crowded above, and sometimes larger 
flonvers. These differences are alluded to by Wettstein (^. c. 179). The British 
plants are nearly uniform in their short internodes below, and resemble the Pyre- 
nean form, but they vary much in the stem and the breadth of the floral leaves. 
In my original Llanberis gathering (No. 441 ) the stem is robust and the floral 
leaves broad,' but in other British specimens since examined the stem is weak 
and slender with much narrower leaves. This is especially marked in Mr .Salmon's 
Scottish examples and in other material that I have recently collected near 
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Killin, which, moreover, have larger flowers than the Welsh plant or than 
Jordan’s type. It may be doubted, however, whether the differences between 
the Welsh and Scottish plants are of much real importance, and it seems best 
to refer tham all to one variety, polyadema, of E. hirtella Jord. The similarity 
of the British and Pyrenean forms of this plant is noteworthy. 

E. hirtella var. polyadena is a plant of mountain pastures in North Wales, 
where it sometimes, as near Barmouth, grows in company with E. Rostkoviana 
var. obscura, with which it appears to hybridise. It is also known from two 
Scottish stations in Perthshire. 

The recorded vice-counties are : — 

46. Cardigan : Llanbadarn (Marquand). 48. Merioneth : Barmouth ! Bryn 
Glas (Lewis). 49. Carnarvon : Llanberis ! Snowdon and Glydyrs (Miss 
Armitage). 88. Mid Perth : Lawers (Salmon). Killin ! 

General Distribution, The species E. hirtella is one of the most widely spread 
of the genus, ranging from Spain across Central Europe to North-Eastern Asia. 
The variety polyadena is known, outside Great Britain, only from the original 
station at Berre and a few other similar localities in Provence, and from the 
Hautes-Pyren^es and Pyrenees-Orientales, where it seems to be of more frequent 
occurrence, 

Subsection II. ANGITSTI POLICE Jorgensen Euphr. Norweg. 61 (1919) ; 

Wettstein, I, c. 69 (as scries). 

20. Euphrasia salisburgensis Funck in Hoppe, Bot. Taschenbuch, 190 
(1794) ; Wettstein, I, c. 218 (1896) ; Townsend in Journ. Bot. xxxiv, 
441 (1896) and xxxv, 471 (1897) ; Chabort, 1. c. 509 (1902) ; Jorgensen, 
1. c. 70 (1919). 

leones. Boccone, Mus. Plant, tab., 60 f. BB ; Wettst. I c. tab. x, ff. 6-10 ; 
Coste, FI. France, 2753 ; Jorgensen, 1. c. tab. 1, fl. a-g. 

Exsicc. Reichb. Exs. No. 48 ; Schultz, Hb. Norm. 932 ; Rostan, Fl. Ped. 
No. 50 ; Kerner, Fl. Exs. Austro-Hungarica, No. 144. 

Plant of early- or late-summer habit. Stem ereety usually slender, 2-25 cm. 
high, greenish or tinted with red or j>urf)le, clothed with fine, crisped, deflexed, 
white, eglandular hairs, with lower cauline leaves generally exceeding the short 
internodes, and the upper cauline ami floral shelter or longer than the variable, 
but rarely very long internodes \ fiowering from the 4th-16th pair of 
leaves ; usually much branched (with suberect branches, sometimes again 
branched) or more rarely simple. Leaves of moderate size (up to 10 mm. long), 
narrow, floral mostly alternate, numerous, green or tinted with brown or purple, 
suberect (spreading in var. cuprea), not readily caducous ; lower cauline 
linear-oblong, attenuate below, obtuse with 1 obtuse tooth on each side ; 
wpper cardine linear, oblanceolate or narroivly oblong, attenuate or cuneate 
below, acute or obtuse, with 1-4 distant, obtuse, acute or aristate teeth ; floral 
at least as large as the cauline, linear, lanceolate or rhomboidal, cuneate below, 
acute to finely acuminate, with 2'-6 distant, spreading, acute to long-aristate 
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teeth ; all glahmis or with minute bristles on margins and nerves of the 
underside. Calyx glabrous, with long, finely pointed teeth, somewhat accrescent 
in fruit. Corolla small^ dorsally 5-7 mm. long, normally white with a yellow 
spot on the lower lip and faintly marked purple lines, but sometimes more 
or less blue, violet or purple ; upper lip with small, subentire, reflexed or 
porrect lobes ; lower lip longer, trilobed with three retuse lobes, the median 
longest. Capsule of moderate size, 4-6 mm. long, oblong or linear-oblong, 
truncate or retuse, glabrous or very rarely subciliate with a few we^rik bristles, 
usually shorter than the calyx-teeth. 

p. hibernicM, var. nov. [PI. 37 , figs./, g-] 

leones, Journ. Bot. tab. 363 and 376. 

Exsicc. Marshall, No. 1607 ; Praeger, Co. Clare, 1905, in Hb. Mus. Brit. ; 
Waddell, Ballynort, 1908, in Hb. Mus. Brit. (t^T^us). 

Caulis 2-10 cm. altus, gracilis, ramis numerosis patentibus foliisque parvis 
internodos breviusoulos saquus sub«Tpquantibus prseditus. ,Folia caulina 
vulgo lineari-oblonga ol)tusa, floralia lanceolata acuminata. Corolla alba, 
(-apsula plane retusa. 

Stem 2-10 cm. high, sh^nder, with numerous, spreading branches and small 
leaves generally equalling the rather short internodes. Cauline leaves mostly 
linear-oblong, obtuse ; floral lanceolate, acuminate. Corolla white. Capsule 
distinctly retuse. 

E, salisburgensis is at once distinguishable from all the other British species 
by the form of its narrow and distantly toothed leaves and by the absence 
of stiff marginal hairs from its capsules. It was originally described by Funck 
from Salzburg, and is represented from that locality by Reichb. Exs. No. 48 and 
other exsiccata. These specimens are of late-summer habit, often much branched 
with very narrow leaves, and white flowers. The species, however, as understood 
by Wettstein, is polymorphic, and a number of varieties have beendi.stinguiahed, 
some of which are widely different from the Salzburg plant. Some forms are 
of early-summer habit, and in Scandinavia the plant is usually unbranched. 
The Irish form apfx^ars from the material examined to present uniformly 
some peculiar features. It is of low but slender growth, with rather spreading 
branches, and can be sej)arated from (V)ntinental specimens by this character. 
Its capsules also are somewhat broader than in the type and more distinctly 
retuse. As these character's seem constant and different from those of any 
described foreign form, the Irish plant is distinguished as a new variety, hibernica. 
The figure accompanying Townsend's paper of 1896 depicts a shade-grown 
example with abnormally broad leaves. 

E, salisburgensis seems to have been first discovered in Ireland in 1856 by 
A. G, More (Colgan in Journ. Bot. xxxv, 196), but it was not until 1896 that it 
was dealt with under that name by Townsend. It is now known for a number 
of stations in the counties of Mayo, Galway, Clare, Leitrim, Fermanagh, and 
Limerick, and is apparently confined to limestone districts, growing usually 
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in stony pastures. It also occurs on limestone in the North of England, for 
there are specimens in Herb. Mus. Brit, which exactly match the Irish form 
collected by the late F. Arnold Lees at Outershaw, N.W. Yorks, and Buckden, 
M.W. Yorks., in 1885 and 1886. These were at first referred by the collector to 
E. gracilis and subsequently corrected, but the interesting discovery of the 
species in Great Britain does not seem to have hitherto been published. The 
plant is not known for Wales or Scotland. 

There is a remarkable plant in Herb. Townsend, collected by Praeger at 
Lough Goura, King’s (bunty, in 1898, with pilose but eglandular foliage, which 
has been referred to E. salisburgensis X brevipila. 

General Distribution. Austria. Switzerland. Germany. Scandinavia. 
Balkan Peninsula. Italy. France (south and east, including Pyrenees and 
Corsica) . Spain (Sierra Nevada) . 

Hybrid Forms. 

In addition to the foregoing species, with their varieties and forms, there 
exists in Britain a large number of more or less intermediate plants. It has 
already been pointed out that in this section of the genus hybrids are to a great 
extent fertile ; and in many localities colonies of particular forms, which come 
up year after year, are frequently found in the neighbourhood of different 
species, with all the appearance of being derived from crosses berween them. In 
other localities intermediate forms grow regularly where the species which 
they appear to connect are not to be found, but it is often discovered xipon 
investigation that these species are growing at no great distance. Several 
hybrids of this nature are described by Wettstein, and others by Townsend ; 
and Jorgensen also mentions their occurrence in a number of cases in Scandi- 
navia. The following seem to reproduce themselves in Britain as more or less 
stable forms. 

E. MICRANTHA X SOOTICA. 

X E. elecM Townsend, 1. c. 474 (1897). 

Exsicc. Townsend, Loch Maree, 1897, in Hb. Towns. ; Riddelsdell, Ault- 
guish, 1902, in Hb. Barton. 

Differs from E. micrantha in its laxer habit, with larger, greener, floral leaves, 
and by its emarginate capsules ; from E. scoticxL by its purplish corolla, with 
the lower lip distinctly exceeding the upper one. 

This was reported by Townsend as growing by Loch Maree, Rossshire, with 
both parents, and his specimens, although variable, appear be correctly 
determined, Mr. RiddelsdeU’s examples from the same county seem to be the 
^ame hybrid, which is probably of frequent occurrence as the two species often 
grow in close proximity in Scotland. A somewhat different plant, much 
branched, with very small, deep purple corollas of scotica-torm, occurs on Ben 
Vrackie. In the herbarium the hybrid may not always be distinguished easily 
from E, seoticay var. purpurascens. 



A KKVrSToN or THE BftlTISH EUPHRASIA. 


535 


B. mOBANTHA X BRBVIPILA. 

X E. difformis Townsend, L c. 473 (1897) ; Bucknall, 1. c. 15 (1917). 

Exsicc. Townsend, Shiel Bridge, 1896, in Hb. Towns. ; White, Roundstone, 
Galway, 1907, in Hb. Bailey. 

The plant described by Townsend recalls a rather dwarf E, brevipita in habit 
and foliage, but its leaves are eglandular and nearly glabrous, and the flowers 
small and blue, resembling those of E. micrantha. The Irish form is a tall, 
scarcely branched plant, 20-30 cm. high, with cauline leaves much like those of 
E, micrarUha, and floral ones with aristate teeth as in E. brevipila, many of the 
leaves bearing more or less numerous, short glandular hairs ; and the corolla 
blue and rather large. The two parent species were seen in the vicinity of this 
form. 

E. MICBANTHA X ANGLIOA. 

E. Vigurdi F. H. Davey in Joum. Bot. xlv 217 (1907), pro parte. 

Exsicc. Davey, Goonhavern, 1906, in Hb. Mus. Brit. ; Vigurs, Roborough, 
Yelverton, 1906, in Hb. Mus. Brit. 

Of slender habit, erect, with suberect branches from the highest of the nume- 
rous cauline loaves, as in E. micrarUha. Leaves small, recalling those of E, 
micrantha, the floral often larger and broader, and approaching those of 
anglica ; all clothed more or less densely with glandular hairs of variable length ; 
occasionally obtuse with blunter teeth. Corolla rather large, dorsally 6-8 mm. 
long, pale or deep violet, with a yellow spot on the lower lip and dark purple 
lines ; upper lip with emarginate, reflexed or porrect lobes ; lower lip distinctly 
longer, with three broad, emarginate lobes, the median longest. Capsule, 
when developed, 5-6 mm. long, oblong-elliptic, emarginate, exceeding the calyx- 
teeth. 

The original vspecimens, as described above, resemble E. micrantha in their 
habit and small foliage, and in the colour of the corolla ; in the larger floral 
leaves, and their glandular clothing, as well as in the size of the corolla and the 
shape of the capsule, they recall E. anglica. 

It is noteworthy that in nearly if not quite every locality that produces 
E. Vigursiit both E. anglica and violet-flowered E. micrantha occur, and the 
form of the hybrid is by no means uniform. Many specimens are barren to a 
great extent, and this misled Davey to describe the capsule as shorter than the 
cal 3 rx- teeth. Recent gatherings at Roborough Downs consist mainly of plants 
that are nearly pure violet-flowered E. anglica, and other later exsiccata (e. g. 
Rilstone, Perranporth, 1918) show a transition to the very beautiful large- 
leaved form collected by Mr. Little at Kittow's Moor in 1924 (No. 599, as E. 
Rosthmana)^ which is probably of the same hybrid parentage. It may be 
doubted how far the violet colour prevalent in these plants is due to micrantha^ 
parentage and how far to the influence of the soil. 

It seems clear from Davey ’s account of this plant (Z. c, 218) that Wettstein 
did not authorise its publication as a new species. Wettstein remarked that he 
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should probably consider it a form of E, Rostkoviana, but that if it proved to be 
widespread and to take in its distribution the place of E. Rostkoviana, its descrip* 
tion as a species would be as admissible as that of E. campestris Jord, The wide- 
spread plant that takes the place of E, Rostkoviana in England is E. anglica, 
with which Wettstein was not acquainted. 

E, micrantha x anglica occurs in its most distinct form on moorlands near 
Newquay, Cornwall, also in varying states on Dartmoor, and as a different, 
more luxuriant plant in Noi*th Cornwall. 

The variety pollens Bucknall (/. c. 16) is not a form of E, Vigursii but a 
mixture of E. brevipila and E. curta, according to the original specimens in his 
herbarium. 

E. SCOTICA X BREVIPIL^V. 

X E, venusta Townsend, 1. c. 474 (1897). 

Exsicc. Townsend, Poolewe, 1897, in Hb. Towns, and Hb. Bailey ; Trail, 
Scotston Moor, 1900, in Hb. Towns. 

The Poolewe hybrid is intermediate between the parents, rather tall and lax 
in habit, with shortly glandular foliage smaller than that of E, brevipila, flowers 
of moderate size, and well-developed capsules longer than the calyx- teeth. 
Townsend states that it grew with E. scotica and E. brevipila. The Scotston 
moor plant seems to differ only in its smaller foliage. 

E. CURTA X NEMOROSA. 

Exsicc. Pugsley, No, 413, ut E. cnrta var. glabrescens. 

Planta valde ramosa quam E. curia robustior ; folia floralia lata dentibus 
crassioribus et minus acutis praedita, nonnunquam fere glabra, sacpius supeme 
et in marginibus setulis brevibus atque in pagina inforiore pilis longioribus 
sparsis vestita. Calyx vulgo ut in E. curia hirsutus sed dentibus latis hand 
tenuiter acuminatis. Capsula 6 “6*5 mm. longa, oblonga, retusa, calycis dentes 
sequans vel paulo superans. 

Much branched and more robust than E. curia ; floral leaves broad with 
coarser and less acute teeth, sometimes nearly glabrous, oftener with short 
hairs on the margins and upper surface, and scattered, longer hairs below. 
Calyx generally hirsute as in E. curia, but with coarse and not finely pointed 
teeth. Capsule 6-6*6 mm. long-, oblong, retuse, equalling or slightly exceeding 
the calyx-teeth. 

This plant, intermediate between E. curia and E. mrrmosa, is found at 
Criccieth, at Nevin, and at other places on the coast of Carnarvonshire. So 
far as is known, it does not now grow in this county actually in company 
with the reputed parents, although both of them occur in its vicinity. The hybrid 
is also to be met with on the Lancashire sandhills, where it appears sometimes 
to grow intermingled with the two parent species. This hybrid is only known 
as occurring between coast-forms of E. curia and E^ nemoroaa, 
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E. CUBTA X BEEVIPILA. 

X E, Murbeckii Wettstein, 1. c. 288 (1896). 

Exaicc. Townsend, Morar Bay, 1897, in Hb. Towns. ; Trail, Cruden, 1900, in 
Hb. Towns. ; Marshall, No. 1840, Tongue, 1897. 

This hybrid generally shows the larger foliage of E. brevipila, clothed with the 
pilose hairs of E. curia, and eglandular ; sometimes the leaves are scarcely 
distinguishable from those of E. curia. The corolla is usually lilac-tinted as in 
E. brevipila and larger than in E. curia. Townsend’s Morar Bay specimens, 
at first thought to he E. ocrAdentalis X brevipila (x E. praliuacula Towns,), are 
all dwarf plants, variable in the clothing of the foliage and the size and colour of 
the flowers. The plants collocated by Trail and Marshall are taller forms of more 
bre^npila-like habit, with the foliage-hairs of E, curia and rather large flowers. 

In Scandinavia, where both parent sx^ecies are abundant, this hybrid appears 
to be frequent, and it is often easily recognized in sheets of exsiccata. 

E. NEMOROSA X CONFUSA. 

Exsicc. Pugsley, No. 443, Lynmouth, 1920 ; Barton, No. 266 ; Little, No. 
607, Davidstone, 1924. 

Planta quani E. nemorosa gracilior, magis flexuosa, quarn E. confusa robustior 
erectiorqiie. E. confusai folia, sed floralia latiora, magis ovata, utrinque 
4-6 dentibus priedita. Corolla saq)e majuscula, dorso 7 mm. longa, stepissime 
plus minusve ca‘rulea vel lilacino-tincta, labio inferiore magnp patentc nonnun- 
quam grosse luteo-maculato. ('apsula quam in E. confusd angustior. 

Slenderer and more flexuous than E. mmorosa, coarser and more erect than 
E. confusa. Leaves of the latter, but the floral broader, more ovate, with 4-6 
teeth. Corolla often rather large, dorsally 7 mm. long, with large, spreading 
lower lip, generally more or less blue-or lilac-tinted, sometimes with an enlarged 
yellow spot on the lower lip. Ca|)sule narrower than in E. confusa. 

This plant is morphologically intermediate between E. nemorosa and E. conf usa, 
and is generally easily recognized by its elegant growth and brightly coloured 
flowers. It is found in many stations from West Somerset to Penzance; 
and both on Exmoor and in North Cornwall it grows in the neighbourhood of 
E. confusa. It is common round Lynmouth, and specimens from this habitat 
were referred to E. Kerneri by Townsend. It is likely that this hybrid may be 
found wherever the two parents grow in proximity, and its occurrence over a 
wider area westward may indicate a former extension of the range of E. confusa. 

E. NEMOROSA var. CALCABEA X PsEUDO-KeRNEBI. 

Exaicc, Pugsley, No. 442 a, Box Hill, 1920. 

Planta habitu quam E, nemorosce var. cakarece graciliore, foliis minoribus, 
floralibus minus dentatis magis arcuato-recurvatis. Calycis dentes ut in 
E. nemorosa latiusculi. Corolla magnitudinis intermediae labio superiqre 
E, Psevdo-Kemeri longo praedita. 
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Plant of slenderer habit than E, nemorosa var. calcarea, with smaller leaves, 
the floral with fewer teeth and more arcuate-recnrved. Calyx-teeth rather 
coarse as in E. nemorosa. Corolla intermediate in size, with the long upper lip 
of E. Psevdo-Kemeri, 

This hybrid is of common occurrence in the chalk districts of Surrey and prob- 
ably in all places where E. nemorosa var. calcarea and E. Psevdo^Kemeri grow 
together. It is rarely a uniform plant, and apparently crosses and recrosses 
freely with either parent, so that almost every kind of intermediate can 
sometimes be found in a single district. 

E. NEMOROSA X BREVIPILA. 

E, campestris var. neglecta BucknaU, Lc, 19 (1917), pro parte. 

Exsicc, Townsend, Buxton, 1884, ut E. campestris ; Bucknall, Failand and 
Cadbury Camp, 1916, ut E. campestris ; Pugsley, Nos. 444 and 444 a (Shanklin). 

Planta hybrida valde variabilis, stepissime foliis minoribus internodiscpie 
brevioribus quam in E. brevipild, et floribus majusculis. CauUs nunc ut in 
E, nemcyrosd typica altus multo ramosus, mmc parum ramosus, nunc nanus 
gracilis E. Pseudo- Kerjieri simulans. Folia sappius pilis gland uliferis brevibiis 
plus minusve vestita, interdum glabrescentia ot eglandulosa, aique, quod ad 
formam pertinet, E. nemorosce eis similia sed floralia nonnuruiuam majora 
latiora. Corolla majuscula, dorso 6-8 mm. longa, alba vel rarius cseruleo- 
vel lilacino-tincta. Capsula nunc calycis dentes suporans nunc brevier. 

A very variable diybrid, usually with smaller leaves and shorter internodes 
than E, brevipila, and rather large flovrers. Stem sometimes tall and much 
branched as in typical E, nemoro^a,^ sometimes but little branched, sometimes 
dwarf, slender and resembling E. Pseudo- Kermri, Leaves generally more or 
less clothed with shortly stalked glands, but sometimes glabrescent and eglan- 
dular, in form resembling those of E, rmrwrosay but with the floral sometimes 
larger and broader. Corolla dorsally 6-8 mm. long, white or more rarely blue- 
or lavender-tinted. Capsule sometimes exceeding the calyx-teeth, sometimes 
shorter. 

The above description is intended to cover a number of forms, occurring 
in different parts of Britain, which in varying degree are intermediate between 
E, nemorosa and E. brevipila, and are probably the result of hybridisation. 
Most of these plants produce the foliar glands characteristic of E, brevipila 
and have sometimes been referred to that species, but almost invariably the 
influence of E, ne/morosa is clearly seen in then habit and foliage. 

The plant described by Bucknall {I, c.) as E, campestris var. neglecta was 
afterwards admitted to be inseparable from E. nemorosa except for its glandular 
foliage, and Bucknall's specimens from Failand and Cadbury Camp have the 
aspect of well-grown, typical E. nemorosa with fairly numerous shortly-stalked 
glands on the foliage and calyx, and the corollas rather larger than usual. Other 
examples similarly named by Bucknall from North Devon, Gloucestershire, and 
Glamorgan are either identical or show by their laxer habit more of the influence 
of E. breiipiia. 
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A more difficult form is the Derbyshire E, camjpestris or E. Kemefi, Towns- 
end, in his Monograph (p. 4()9), introduced a plant from Buxton which he thought 
resembled E, campestris Jord., and which Wettstein after suggesting E, brevipila, 
subsequently considered doubtful. Townsend also (Lc. 470) cited Matlock 
among the localities for his E. Ktrneri, In Tou nsend’s herbarium the Derbyshire 
specimens of E, campestris and E. Kerneri are alike except for the foliar glands, 
and 1 can find no other difference in more recent and better material. Among 
specimens sent to me as E. caw2M stris arc some that are eglandular, and a portion 
of those received as E, K truer i are glandular. It thus ap})ears that there is one 
plant in Derbyshire that may be glandular or not, which has been referred 
sometimes to E, campestris, sometimes to E. Kcmeri. This plant is in no way 
related to E, campestris .lord., which is densely glandular and allied to E. Rost- 
koviana, but some of the specimens are very like E. Pseudo- Ktrntri. They seem 
to be usually of dwarf and slender gi‘owth, and morphologically just what might 
be expected from a cross with E, brevipila. But as 1 have seen no undoubted 
example of E. Pseudo- Eermiri — a relatively local plant — from Derbyshire or 
the North of England, J conclude that the second parent must be a form of 
E. ntmorosa, and that the pc'culiar habit must result from local conditions. 
One specimen of this form in Herb. Townsend has been determined as E. stricta 
X Rostkoviaua. Similar forms also grow in the limestone districts of Yorkshire 
and require further investigation. 

Other slightly diff(‘ring forms are found in the South of England. CTlandular 
specimens from Swanage and (Jorfe Castle, named E, brevipila by Townsend, 
possess the habit and foliage of E. nemorosa and are almost certainly ert^sses, 
both parents being known in tlie neighbourhood. At JStecphill, Isle of Wight, 
a similar glandular form occurs, and on 8hanklin Downs an almost eglandular 
form, with the laxer habit and coloured flowers of E. brevipila, is abundant, 
Jn these cases, or at least some of them, it is possible that the &econd parent 
may be E. Pseudo-Kernen instead of E. uemmosa. 

E. NEMOBOSA X AKGLICA ? 

X E, glanduligtra Wettstein, 1. c. 290 (1890) ; E. nemorosa X Rostkoxiava 
Towns. I, c. 473 (1897). 

This plant was found by Townsend near Buxton, Derbyshire, growing with 
both parents. There is a specimen in Herb. Bailey, which agrees with the 
description, showing a slightly branched plant of flexuous growth, with broad, 
obtusely cut and slightly glandular foliage, corollas of moderate size, and 
broad capsules. It appears probable from the foliage that E. anglica, which 
Townsend did not distinguish, is one of the parents rather than E. Rostkoviaua. 

The sheet of this plant in Herb. Townsend contains a set of specimens that does 
not agree with that in Herb. Bailey. They are dwarf, much branched examples, 
with dense foliage, sometimes very shortly glandular, and small flowers ; and 
they closely resemble typical E. occidentalism A transposition of specimens or 
labels has possibly taken place. 
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In BucknalFs * British Euphrasiae,* p. 29, mention is made of another presumed 
hybrid, which it is stated that Townsend had named E. curia X JRoatkoviarui 
(X E. Levieri Wettst.), Bucknall does not agree with this name, and suggests 
E. Kerneri X Bostkoviana (X E. Bechingeri Wettst.). 1 possess a good sheet 
of this plant collected by Bucknall in 1916, and the leaves show rather numerous 
simple hairs — a feature which probably induced Townsend to regard E, curia 
as a parent species. But the specimens are doubtfully of hybrid origin in my 
opinion, and seem to be excessively branched, abnormal examples of E. anglica. 
1 have seen similar plants growing among more normal ones in damp, mossy 
ground in Surrey and elsewhere ; and specimens obtained by Townsend near 
Haslemere and now in his herbarium are not very different. 
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EXPLANATION OF THE PLATES. 

(Figures taken from photographs of dried specimens, about seven -eighths natural size.) 

Plate 26. 

a. mecran^Aa Rohb. Kiliin, 1929. ' 

b, „ „ „ Ben Vrackie, 1907. 

c. „ „ „ f. simpfen? Pugsl. Bigland Tarn, W. H, Pearsall, 1919. 

d, c. E. scotica Wettst. Braomar, 1923. 

/. „ „ f. estriata Pugsl. Clova, 1921 (Pugsley, No. 428). 

gfh. „ „ var. puipwrcwfcerw Pugsl. Rannooh, 1920 (Pugsley, No. 449). 

Plate 27. 

a, b, c. E, UUifoUa Pursh. Corrie Ardran, Perthshire, 1929. 
d, e. „ „ Craig-na-lochon, Pertlishire, 1929. 

/. E. foulaensis Towns. Melvich, E. S. Marshall, 1897 (No. 1853). 
gth, „ „ Unst, Shetland, R. J. Burdon, 1921. 

i. „ „ f. condensata Pugsl. Orkney, W. I. Fortescue, 1890. 

j* „ „ v&T. marUuna 'Pugsl. Thurso, 1927 (Pugsley, No. 437). 

Plate 28* 

a, 6, c. E. rotundifoUa Pugsl. Melvich, E. S. Mai*shall, 1897 (No. 1850). 

d, „ „ Melvich, E. S. Marshall, 1915 (No. 4115). 

e, /, g, E. Ma/rshallii Pugsl. Melvich, 1927 (Pugsley, No. 470). 

h. „ „ var. Pugsl. Shetland, R. J Burdon, 1921. 

Plate 29. 

a. E. ourta Fr. St. Anne’s, Laricashii'o, C. Bailey. 1907. 

b. „ „ Clova, 1921. 

c. „ f. liUoralis Neum. St. Anne’s, Lancashire, C. Bailey, 1902, 

d, f, /. „ „ var. rupeatri^ Pugsl. Tryfan, 1925 (Pugsley, No. 429). 

g. E. camhrica Pugsl. Cwm Clwyd, 1925. 

h. „ „ Cwm Bochlwyd, 1922 (Pugsley, No. 430). 

i. ,, „ Snowdon, Miss Armitago, 1919. 

,ji h. „ „ Snowdon, 1922 (Pugsley, No. 43.2.) 

Plate 30. 

o. E. occidentalis Wettst. Portland, E, S. Marshall, 1898 (No. 2061). 

b. „ „ Mullion, W. B. Waterfall, 1924. 

c. „ „ var. proBco* Bucknall. Woolacombe, 1901. 

d. „ „ var. minor Pugsl. St. Agnes, H. S. Thompson, 1925. 

e. „ „ var. calvescena Pugsl. Swaiiage, 1912. 

/. E. nemoroaa Lohr. Holmwood, Surrey, E. C. Wallace, 1928. 

Plate 31 , 

a. E^ nemoroaa L5hr, var. calcarm Pugsl. Box Hill, Surrey, 1920 (Pugsley, No. 442). 

b. „ „ „ collina Pugsl. Borrowdale, 1927 (Pugsley, No. 477). 

„ aabuUcola Pugsl. Sands of Barrie, 1923. 

„ tranaiena Pugsl. Wixnbledoo, 1906, 


c. 

d. 
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EUPHRASIA MICRANTHA & E. SCOTICA 
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EUPHRASIA LATIFOLIA & E. FOULAENSIS 
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EUPHRASIA ROTUNDIFOUA & E. MARSHALLII 
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EUPHRASIA CURTA & E. CAMBRICA 
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EUPHRASIA NEMOROSA 
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EUPHRASIA CONFUSA & E, PSEUDO-KERNERI 
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EUPHRASIA MONTANA, E. RIVULARIS & E. ANGLICA 
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EUPHRASIA ANGLICA. E. HIRTELLA & E. SALISBURGENSIS 
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PULTB 32» 

а. E. confum Pugsl. Simonsbath, E. S. Marshall, 1918 (No. 4440). 

б. „ „ Withypool, E. S. Marshall, 1918 (No. 4443). 

c. ,, „ Simonsbath, 1919. 

d. M „ var. atromotcLcea Pugsl. Orkney, H. H. Johnston, 1926 

(No. 3485). 

c. E, Paeudo-KemeH Pugsl. Box Hill, Surrey, 1920 (Pugsley, No. 448). 

/. ,, ., Reigate Hill, 1900. 

PULTE 33. 

a. E, borealis Towns. Keswick, 1903. 

6 . „ var. zetlandica Pugsl. Shetland, R. J. Burdon, 1921. 

c. „ „ var. apecioaa Pugsl. Shetland, R. J. Burdon, 1921. 

Plate 34. 

a, 6 . E, hrevipila B. A G. Fort William, 1920. 

c. „ „ f. gracilior Pugsl. Jedburgh, R. J. Burdon, 1921. 

d. ,, ,, f. tcnuijormia Pugsl. Tongue, E. S. Marshall, 1897 (No. 1844). 

Plate 35 

n. E. hrevipila B.& G.,var. notata Pugsl. Lawors, Perthshire, 1929 (Pugsley, No. 451 ). 

b. ,, „ „ reayensia Pugsl. Reay, Sutherland, 1927 (Pugsley. 

No. 435). 

c tf. E. Roatkomcma Hnyne, var. obacura Pugsl. Pondayn, H. J. Riddelsdell, 1901. 

Plate 36. 

o. E. mofUana Jonl. Orassington, Yorkshire, 1919. 

6. „ „ Teesdale, J. G. Baker, 1870. 

c, d. E, rivularia Pugsl. Nant Francon, 1925 (Pugsley, No. 438). 

e,/. „ „ f. cowpocto Pugsl. Snowdon, 1922 (Pugsley, No. 439). 

g. K, anglica Pugsl. Box Hill, Surrey, 1920 (Pugsley, No. 440). 

Plate 37, 

a. E. anglica Pugsl. Simc»nsbath, E. S. Marshall, 1918 (No. 4433). 

5, c. „ „ var. gracilescena Pugsl. Lynmouth, W. C. Barton, 1917 

(No. 277). 

d, e. E, hirtella Jord., var. polyadena Pugsl. Llanberis, 1917 (Pugsley, No. 441). 

/, g, E, aaliaburgenaia Funck, var. hibemica Pugsl. Ballynort, C. H. Waddell, 1908. 
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A star * denotes a name here published for the first time. Synonymy are sho\fn 

in italios. 


Euphrasia lAnn*, 484. 
anglica Pugsl,, 527. 

var. gracilescens ♦ Pugsl., 528. 
ivrctica Lange, 490, 492. 
alropurpurea Rostrup, 492. 
otrotHoktcea Druce & Lumb, 511. 
borealis Towns,, 615. 

var. speciosa ♦ Ptugel,, 516. 

„ zetlandica * PugsL, 616. 
brevipila Bumat cC? Gremli, 517. 
f. gracilior * PwflfdZ., 618. 
f. tenuiformis* Pngal,, 518. 
v£ur. notata* Ptigsl,, 519. 

„ reayensis* Pugal,, 619. 
csBrulea Tauach, 482. 
cambrica PngsL, 601. 
campestris Jord,, 481, 529, 539. 

var. neglecta Bucknoll, 538. 
confusa Pugal,, 610. 

var. atroviolacea * PngsL, 611. 
curta Fries, 498. 

f. littoralis Neuman, 499. 
var. glabrescons WettsL, 500. 

„ piccola ♦ PugsL, 499. • 

„ rupestris * PugsL, 499. 
curta X brevipila, 537. 
curta X nemorosa, 536. 
fennioa Kihlfn-% 482. 
foulaensis Towns,, 492. 
f , condensata ♦ PugsL, 493. 
var. maritima ♦ PugsL, 493. 
frigida ♦ PugsL, 490. 
gracilis Fries, 486. 
hirtella Jord,, 530. 

var. polyadena* PugsL, 631. 
Kemeri Buoknall, 612. 

Kemeri WettsL, 480, 513. 
latifolia Pursh, 490. 

f. grandiflora Wettst,, 495. 
Marshallii PugsL, 496. 

var. pygmeea ♦ PugsL, 497. 
micrantha Beichb,, 486. 

f. simplex ♦ PugsL, 487. 
micrantha X anglica, 535. 
micrantha X brevipila, 535. 


Euphrasia 

micrantha x scotica, 534. 
minima Hiem, 610. 
minima Jacq,, 481, 489. 
montana Jord,, 624. 
nemorosa Lohr, 605. 

var. calcarea * PugsL, 606. 

„ ciliata Drabble, 509. 

„ eollina * PugsL, 506. 

„ sabulicola * PugsL, 606. 

„ tetraquetra Breb,, 504, 508. 
,, transiens* PugsL, 507. 
f. procumbens ♦ PugsL, 607. 
nemorosa x anglica ?, 539. 
nemorosa x brevipila. 538. 
nemorosa x confusa, 637. 
nemorosa x Psoudo-Kernori, 537. 
nitiduh Reut., 506, 608. 
occidentalis Wettst,, 502. 

var. calvescens ♦ PugsL, 503. 

„ minor * PugsL, 603. 

„ prwcox Bucknall, 503. 
officinalis Linn., 467. 
paludosa Towns., 488. 
polyadena Oren. & Roux, 631. 
Pseudo-Kemeri PugsL, 512. 

f. olongata* PugsL, 613. 
rivularis PugsL, 526. 

f. compacta * PugsL, 526. 
Rostkoviana Hayne, 522. 
var. minuta Beck, 527. 
obscura ♦ PugsL, 622. 
rotundifolia PugsL, 494. 
salisburgensis Furwk, 632. 

var. hibernica ♦ PugsL, 533^ 
scotica Wettst,, 488. 
f. estriata ♦ PugsL, 489. 
var. purpurascens * PugsL, 489. 
scotica X brevipila, 636. 
stricta Host, 480. 
suecica Murh, da Wettst,, 482. 
variabilis Druce da Lumb, 511. 
Vigursii Davey, 635. 

var. pallens Bucknall, 636. 
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The Herbal of Leoahart FuoIir. By T. A. Spragttr, D.S(^, F.L.S 
and E. Nelmes, The Tferbarium, floyal Botanic (lardens, Kew. 


[Road 29th November, ]928.] 


1. The Foundations of Modern Botany. 

The horbals of Otto Bruiifels and Leonhart Fiudis may be taken as a 
convenient starting-point for modern taxonomic botany, mainly on account 
of Ihe excellence of their illustrations, a high proi)ortion of which can be 
identified with certainty. They thus furnish a large body of well -authenticated 
first records of medicinal plants wild or cultivalcd in F]urope, and by means 
of the synonymy cited afford an invaluable key to mediseval and fifteenth- 
century botany. The text of these herbals, however, contains relatively 
little original matter, that of Brunfels <‘onsisting chiefiy of extracts from 
classical and mediieval wTiters and from the Italian botanists of the fifteenth 
and early sixteenth centuries, while the descriptions of plants in Fuchs’s 
‘ Historia,’ which on superficial inspection might a])pcar, to those unversed in 
classical botany, to be largely original, are for the most part reprodiu^ed from 
Dioscorides either verbatim or more or less ])araphrased. 

Sachs’s claim that a new epoch of natural science commenced with Brunfels, 
Jiock, and Fuchs, and that they laid the foundations of modern botany, lacks 
justification — at any rate, so far as Brunfels and Fuchs are concerned* — and 
ignores the debt of tlu'se writers to their Italian predecessors. As Greene 
(1909, j). !()()) has pointed out, “ we shall not be able to realise how far the 
* German Fathers ’ contribut(Hl to the superstructure of modern botany until 
we have exaitiined ^vith great care and diligence their best works and this is 
something which .... not even the German historians have been at the pains 
of doing though Sprengel, first of their lineage, did much and well in this 
direction, while also leaving very much for otlicrs to accomplish.” 

The foundations ol modern botany were laid by the Italians. The manu- 
script herbal (o. 1415) of Benedetto Uinio, ‘ Liber dc simplicibus Bened. Rinii 
medici efc philosophi veneti,’ contains 458 dehcriptions of simples and 443 
figures by the skilful painter Andrea Amaglio. These im^lude about 216 (40 per 
cent.) of the species figured in Fuchs’s herbal more than a century later. The 
first edition of Pliny’s ‘ Historia Naturalis ’ was published at Venice in 1469. 

* Book comes in a different category. As Greeno (1909) observed, Bock should be “ ranked 
among the fathers of phytography, and oven as the iirst of thorn in point of time after 
Theophrastus.” Brunfels and Fuchs were far less :>riginal. 

niNN. JOtJBN. — ^BOTANYi VOL. XLVm. 2 T 
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Pietro d’Abano (1263-1316) was the first to translate Dioscorides, ‘ Materia 
Medica,’ into Latin : his translation appeared in 1478. Teodoro Gaza (1398- 
1478) made the first Latin translations of Theophrastus, ‘ De Historia Plan- 
tarum ’ and ‘ De Causis Plantarum,’ published at Treviso in 1483. The 
earliest commentators on Pliny and Dioscorides were Italians : Ermolao 
Barbaro (1454-1493), Patriarch of Aquileja, author of ‘ Castigationes Plinianse ' 
(1492) and * In Dioscoridem corollariorum libri V ’ (1516) ; Niccold 
Leoniceno (1428-1524), Doctor of Medicine, and Professor in the University 
of Ferrara, and author of ‘ De Plinii et aliorum medicorum orroribus ’ (1492) ; 
and Pandolfo Colenuccio (d. 1504), whose ‘ Pliniana defensio adversus N. 
Leonicenum * appeared in 1493. A new translation of Dioscorides, ‘ Materia 
Medica,’ by Marcello Vergilio (1464-1521) appeared in 1518. It was in Italy 
that the first herbaria were formed by Luca Ghini and his students, the earliest 
one extant, that of Gherardo Cibo, dating from about 1632. The first Chair 
of ** Simplicia Medicamenta ” was founded at Padua in 1533. It was in 
Italy that the first botanic gardens were established, that at Padua in 1545, 
followed by others at Pisa and Florence about 1547 and 1550 respectively. 

Among the Italian authors quoted by Brunfels and included in the list of 
authorities at the beginning of his herbal (vol. i. ed. 2) are Giorgio Valla (1430- 
1499) and Giovanni Manardo (1462-1536), in addition to Ermolao Barbaro, 
Leoniceno, Colenuccio, and Marcello Vergilio. The only fifteenth- and sixteenth- 
century botanists prior to Brunfels mentioned in the introduction to Fuchs’s 
* Historia ’ are Ermolao Barbaro, Marcello Vergilio, and Jean Ruel (1474-1537), 
the celebrated French physician, translator of Dioscorides, and author of ‘ De 
natura stirpium libri tres ’ (Paris,* 1536). Brunfels and Fuchs would have been 
the last to deny that the revival of botany was due primarily to the Italians. 

The name of Pietro Andrea Mattioli (1500-1577) cannot be omitted here, 
though he was a contemporary, not a predecessor, of Fuchs : the first Italian 
edition of his Commentaries on Dioscorides w^as not published until 1544, the 
illustrated Latin edition appearing ten years later. Sachs (1876, p. 31) passed 
over Mattioli, relegating him to a brief footnote, ostensibly on the ground that 
Mattioli’s writings were concerned chiefly with medicine and relatively little 
with botany. “ Den Pierandrea Mattioli .... konnen wir ubergehen, da bei 
ihm neben den medicinischen Interessen die botanischen wenig in Betracht 
kommen.” Actually, Mattioli was a greater botanist than either Brunfels 
or Fuchs, as is evident from a study of his herbal. This passed through sixty- 
one editions, and contained 1200 original figmes including 100 new species. 
Its importance in the history of botany was recognized by Gilibert (1798) and 
Sternberg (1821), who published concordances of the names used by Mattioli 
with those of Linn4. 

The second stage in the post-mediaDval evolution of taxonomic botany began 
when it was realized that much of the earlier work was relatively valueless, 
owing to doubts regarding the identity of the plants concerned. Here German 
l^otanists took the lead. The need for precision was met by the provision of 
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recognizable illustrations in the horbals of Brunfels and Fuchs, who — ^together 
with Mattioli — may be aptly styled ‘‘ sixteenth-century fathers of plant 
iconography,” and by the provisK)n of original morphological descriptions in 
the works of Bock and Valerius Cordus, who take a higher rank as ‘‘ sixteenth- 
century fathers of phytography.” 

2. Life of Fuchs, 

The best accessible biographies of Fuchs are those by Roth (1898), Greene 
(1909), and Stiibler (1928). Leonhart Fuchs was horn of well-connected parents 
at Wemding, near Nordlingen in Bavaria, on January 17th, 1501. The loss 
of his father, when I^>nhart was about live years old, may possibly have 
contribut/od to his precocious development and to the formation of his strong 
personality. He received his early education at Wemding, and when in his 
tenth year was sent by his mother to Heilbronn to attend the celebrated 
school of Magister Conrad, under wliom he studied the Latin classics, and 
afterwards to the Marienschiile at Erfurt and the University of Erfurt, where 
he qualified as Baccalaureus while still in his early teens. When about sixteen 
years old he opened a school at Wemding* on the advice of his friends and 
relations, ))ut after teaching there for less than two years went to the University 
of Ingolstadt in 1519, in order to pursue the study of Latin, Greek, and Philo- 
sophy, and later of Medicine, obtaining the degree of Master of Arts in 1521 
and that of Doctor of Medicine in 1524. VVliile at Ingolstadt he read the 
works of Martin Luther, and became an ardent IVotestant. 

After two years of private practice as a physician at Munich, where he 
maiTied Anna Fridl>orger, who bore him four sons and six daughters, he was 
appointed Professor of Medicine at Ingolstadt in 1529, relinquishing this 
position in 1528 in order to become ph3^siidan to the Markgraf Georg von 
Brandenburg at Aasbach, where he was able t-o give free expression to his 
religious views. Here — with a brief interval in 1553— Fuchs remained for 
seven years, obtaining a high reputation as a physiedan in 1529 by his successful 
treatment of a deadly epidemic; known as the English Swe^xting Sickness. His 
first important published work was his ‘ Eri ata recentiorum iiiedicorum ^ 
(Hagenau, 15;I0), in which lie opposed the omployment of chemical medicines, 
and warinl^^ recommended t he use of vegetable drugs. Part of this was included 
under the title “ Annotationes dc siinplicibus a meduis hactenus perperam 
intellectis ot festimatis ” in the second voluiTie of Brunfels's herbal, published 
in 1531. This was followed by many purely medical Avritings, including his 
* Paradoxorum medicina) libri tres’ (1535). In 1533 Euchs had received a 
call as Professor of Medicine at Ingolstadt, but was prevented by religious 
antagonism from taking up his duties there. 

The last thirty-one years of Fuchs’s life, from August 1535 to May 1566, 
were spent at Tubingen as Professor of Medicine. There he prepared his 
herbal in the scanty leisure afforded by a strenuous academic and professional 
career. He was at first much occupied in helping to promote the Reformation 

2t2 
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in Tubingen and in the re-organization of the University, and he was also a 
prolific author and editor, the number of his published works, including trans- 
lations, commentaries, medical works, and controversial pamphlets listed 
by Stiibler, amounting to 36, apart from the various editions of his herbal. 
The first edition was a folio volume in Latin published by Michael Isingrin at 
Basel in 1542 under the title ‘ De historia stirpium commentarii insignes,’ 
a considerably revised German edition following in 1543. Three further 
editions with illustrations much reduced in size appeared in 1545, two being 
octavo works without text, entitled respectively ‘ Primi do stirpium historia 
commentariorum tomi vivas imagines ’ and ‘ Lablicho abbildung und contra- 
faytung aller kreuter.’ The third was a small folio entitled ‘ Don Nieuwen 
Herbarius,* with a Dutch text translated from the German edition of 1543. 
The original Latin herbal of 1542 contained 511 figures, and six additional 
ones were included in the subsequent editions. 

The wood blocks of the small figures were afterwards sold by Isingrin to 
the Paris printer Gazeau, who used them to illustrate a French edition pub- 
lished in 1549. The blocks then came to London for the illustration of Turner’s 
New Herball (1551), afterwards passing into the possession of the publisher 
Vanderloe at Antwerp, who used 497 of them in the first (1554) and second 
(1563) Dutch editions of Dodoens’s ‘ Cruydeboeck ’ and the French translation 
of Dodoens (1557) prepared by Charles de I’Ecluae (Clusius). The same figures 
also served to illustrate Jarava’s Spanish translation of Fuchs’s herbal pub- 
lished at Antwerp in 1557. They also appeared in Lyte’s edition (1578) of 
Dodoens’s herbal. 

After the publication of his herbal Fuchs began to prepare a second volume, 
which was apparently ready for the i^ress at latest in 1550, but he was unable 
to find a publisher for it. Undeterred by this, he began the preparation of a 
third volume, and shortly before his death, which occurred in 1566, he wrote 
asking Herzog Albrecht von Preussen for a grant towards the cost of printing 
the entire work, which seems to have contained over 1500 illustrations. 
Twenty-five of the wood-blocks prepared for it are still preserved in the 
Botanical Institute at Tubingen, and three of the figures are reproduced by 
Stiibler (1928). 

3. Preparation and General Characteristics of the Herbal. 

Fuchs seems to have begun the preparation of his herbal on his arrival at 
Tubingen in 1535, if not earlier. Stiibler (1928, p. 67) suggests that he may 
have started it as early as 1532, on the ground that Fuchs had recommended 
Brunfels’s herbal as a textbook in the first edition of his ‘ Compendium Medicinas ’ 
(1631), but omitted this recommendation in the second edition, the preface of 
which is dated 1532. Stiibler explains this omission by anxiety on the part of 
Fuchs not to prejudice beforehand the circulation of his own herbal, but a 
possible alternative explanation is that Fuchs, whose critical faculty was 
highly developed, had in the meantime discovered numerous errors in Brunfels’s 
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work, and felt that he could no longer conscientiously recommend it. In 
the preface to his ‘ Historia ’ Fuchs mentions that Brunfels’s figures do not 
always correspond to the descriptions, and that the names used by him are 
often incorrect. On the other hand, Euricius Cordus (1534, p. 14) mentions 
that Fuchs had promised to issue a new book of Pandects, and if this was his 
‘ Historia ’ Fuchs must have contemplated the preparation of that work at 
Jeast as early as 1533. 

in a letter dated 24th October, 1538, addressed to Herzog Albrecht von 
Pfciissen, Fuchs stated that he had in preparation a herbal containing over 
350 ])ictures of plants. As the completed work published in 1542 included 
51 1 illustrations, it may be conjectured that the two draughtsmen began their 
w^ork soon after Fuchs had settled down in Tubingen, probably early in 1536, 
and that about 100 figures were executed per annum, the last being completed 
about the end of the year 1540. 

As a rule, FucJis does not cite actual localities for plants in his herbal, but 
those that he does mention [ire mostly from the neighbourhood of Tubingen, 
On the Osterberg (Mons Austriacus) he found Botrychium Luivaria, Ophio- 
ghmum inilgatum, Gugm lutm, Lilium Martagon, Listera ovaki, Filipmdula 
hcxapHala, and Oxalis Acxtosdla ; on the Fan^enberg, Phyllitis Scolo 2 )endrium , 
Paries qmdrifolm, find (U ntiana hitea ; on the Spitzberg, Pe.ucxdannm officinah. 
He recorded Cochlvaria Arrnoracki, Isatis tincioria, Itibes UxKi-crispa, Vince^ 
toxicurn officinale, Anchasa offiicvnuUs, Symphytum offiicimik, and Senccio Fuchsii 
also from the neighbourhood of Tubingen. Near the monastery of Bebenhausen 
he found Oagea liiieu, Leucojum vtrnum, A^mnone ranimcidoide^, and a white 
vfiriety of Thymus Sirjjyllum. Other localities mentioned by Fuchs are 
Botenburg am Neekar (lyycopsis arvensis, Ajnga Chcimwpitys, a white variety 
of Stmhys offiichiulis, and Teucriwm Chamcedrys), Niirtingen am Neekar (SciUa 
hi folia, wdiite-flowered form, and Satureja Acinos), Cannstadt (Apium graveo- 
hns), Luschenau (Muscxiri and Scilhi), Ingolstadt (Melittis Melissophyllum), 
Onoltzbach {Symphytum officinale, 31eliUi8 31elissophyllum), Nuremberg and 
the river Pegnitz {Anchusa officinalis, Polygonum Hydropiper, Cucumis 3Ielo 
var. (,'antahipo), the Black Forest (Polygonum Bistorta, 3Ieum aihamanticum)^ 
and Strasburg (Lilium crocemm, Eryngium campestre). Fuchs also mentioned 
Hagenau, Spoier, and Strasburg as the principal centres of cultivation of 
Madder (Rubia tmetorum), Aach and Erfurt for Woad (Isatis tmetoria), and 
Babenberg, near Bamberg, Bavaria, as famous for the cultivation of Liquorice 
(Qlycyrrhiza glabra). 

The aspect of the countryside seems to have been rather different in Fuchs’s 
day, judging from his frequent citations of certain types of habitat. The land 
was then much less drained, and there were many lakes, meres, pools, and 
ponds *. The open field system of agriculture prevailed, areas of arable land 

* Vide nos, 7, 23, 86, 86, 88, 102, 127, 148, 149, 162, 183, 184, 261, 291, 302, 303, 369, 412, 
426, 469, 480, 601 in the Identifications of the Figures (pp. 672-634). 
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being separated, not by walls, fences, or hedges, but by balks (“ Reinen ’*), 
i. e.y strips of grassy turf, which afforded congenial habitats to a considerable 
variety of plants*. Gardens, on the other hand, were enclosed, frequently 
by wattle-fences, judging from early sixteenth-century illustrations f. Fuchs 
distinguished various types of “ garden ’’ : the “ Krautgarten was the 
kitchen-garden, or in a more restricted sense the cabbage-patch, while the 
“ Zwiebelgarten ” was the onion-patch. Vineyard and orchard were Wein- 
garten ” and “ Grassgarten,” respectively. Rue (Buta graveoleiis), Marjoram 
(Origanum Majorana), Chillies (Capsicum spp.), and Lavandula Stoechas were 
among the plants grown in the herb-garden (“ Wiirtzgarten ”). 

Church (1919), who made a detailed examination and comparison of the 
illustrations in Brunfels and Fuchs, showed that Fuchs’s draughtsmen, Heinri(;h 
Fiillmaurer and Albrecht Meyei*, in various instances (e. g., Nuphar luUvum, 
Nympihvea alba, Sanicuhi c/uropcca, TussiUigo Farfara) copied or adapted the 
figures in Brunfels ’s herbal, even when they had fresh specimens before them. 
This may perhaps be the explanation of F\ichH’s extremely puzzling figure 
of '' Plantago minor'' (Hist. 39), in which the foliage seems to have been 
adapted from “ Plantago minor " Brunfels (Viv. Eic. i. 24), which is Plankigo 
lanceolata L., whereas the scapes appear to have been drawn from a living 
plant of P. media L. 

Church also drew attention to the very unequal merit of the figures in Fuchs’s 
herbal, and suggested that the inferior ones were the earliei', the finer designs 
representing the result of several years’ experience. May it not be that at 
least some of the difference is due to the unequal powers of the two draughtsmen ? 
As Church himself has pointed out (1919, p. 233, footnote J), Meyer is repre- 
sented in the plate “ Pictores operis ” as making an unconmionly bad attempt 
at drawing a Corn Cockle (Agrostemvfva OitJmgo), and this may not have been 
entirely a joke on the part of the other man who drew it.” 

Some of the figures were intentionally composite : thus both sexes of the 
admittedly dioecious Cannabis saliva (No. 222) were represented on a single 
plant, and two kinds of Strawberry (No. 488) were combined in a single picture. 
Other examples are Bosa (No. 374) and “ Onaphalivm ” (No. 126). Plants 
too large to be rendered life-size, even on the noble foho page of the ‘ Historia,’ 
were shortened by the omission of the middle part of the stem, as in EcMnops 
sphcerocepkalus (No. 503). Sometimes this abbreviation and the accompanying 
reduction has led to mistakes in identification, the figure of Epilobium hirsuium 
(No. 278), for example, having been listed by Sprengel as E, roseum Schreb. 

The printing of the ‘ Histoiia ’ seems to have been spread over a considerable 
period : when dealing with genera with names beginning in “ D ” Fuchs 
included Beerwurtz (Meum alhanmnticum) in Daucus (p. 231), but by the time 
he arrived at the letter “ T ” he had transferred this species to the genus 
TordyUm (p. 809). 

♦ Vide noB. 26, 66, 136, 138, 181, 227, 343, 429, 460,. 460, 473, 488, 494, 496, 618. 

t Marsiliua Ficinua, 1616, fol. A iiii, venio. 
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No attempt to understand Fuchs’s herbal can be successful unless the 
following considerations are borne in mind : — 

(1) It was primarily, if not entirely, concerned with vegetable drugs, and 
the plants included in it therefore do not represent by any means all those 
known to Fuchs. Among other plants incidentally mentioned by him are 
Oeum rivcUe (N.K. Cap. XCLIII), Filipendula Ulmaria (N.K. Cap. LXV), 
Parnassia palustria (Cap. XLVIII), Cynoglossum officinale (Stinckender Hundsz- 
zung, N.K. Cap. CLV), and Chondrilla juncea (Geel Wegwart, N.K. Cap. 
CCLXIII). The very name of the genus “ Lnnaria minor ” (Botrychium 
Lunaria), commonly used in Fuchs’s day, implied the existence of another 
larger Lnnaria ” well known to his contemporaries. This was evidently 
‘‘ Honesty ” (Lnnaria annua L.), which according to Gesner (1561) was grown 
in gardens in Germany under the name “ Lunaria Orceca,'' 

(2) Fuchs’s classification was primarily pharmaceutical or economic, and 
secondarily philological. His training and studies had been so largely lin- 
guistic that he attached undue importance to philological considerations : he 
seems to have reasoned that plants which possessed similar names must ipso 
facio possess similar properties, and should therefore be placed in the same 
genus. Details of lus methods of classification are given on pp. 656-559. 

(3) For Fuchs, the virtual starting-point of plant -nomenclature and taxonomy 
was the ' Materia Mediea ’ of Dioscorides, though a few names wore adopted 
by him from Theophrastus. Any proposal to ignore classical botany and to 
make a fresh start in the sixteenth century would have seemed absurd as well 
as revolutionary to Fuchs, far more so indeed than a proposal to substitute 
the year 1901 for 1753, as the starting-point of nomenclature, would appear 
to an average modern taxonomist. The numerous puzzling features in Fuchs’s 
nomenclature are explained on pp. 669-562. 

(4) Old matter and new are frequently so interwoven in the herbal that 
Fuchs’s original observations can be detected only by means of exhaustive 
comparison with the text of previous writers. The descriptions of the plants 
known in classical times are mostly copied from Dioscorides, but additional 
particulars are occasionally supplied by Fuchs. Dioscorides described Oentiana 
as follows : “ Huius folia, quae quidem proximo radicem sunt, iuglandi plan- 
taginive similia, subrubentia, quae vero in medio sunt caule, maximeque in 
apice, minute fissa sunt. Caulis inanis, laevis, digitum crassus, bicubitalis, 
geniculis distinctus et maioribus ex intervallis foliis circumdatus. Semen 
vero habet in calycibus latum, leve, paleaceum, quod ad sphondylii semen 
accedit. Radix longa, qualis aristolochiae longae, crassa et amara. Nascitur 
in celsissimis montium iugis, locis umbrosis aquosisque.” Fuchs has virtually 
the same description, with the following additional sentence : “ Flores eius 
lutei primum calycibus conclusi, postea intumescentes explicantur.” This is 
apparently original. 

There is comparatively little evidence in the ‘ Historia ’ of borrowing from 
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Bock, but the text oft Fuchs’s * New Rreuterbuoch ’ shows considerable 
indebtedness to that author, some of whose descriptions are reproduced almost 
verbatim, for example, those of Veronica agrestis (No. 11), Plantago media 
(No. 22), Borago officinalis (No. 77), Lilium candidum (No. 207), and Petasiies 
hybridus (No. 367). 

The habitats of the species are mostly copied from Dioscorides, though 
they are sometimes — especially in the ‘ New Kreiiterbuoch ’ — supplemented or 
even replaced by the actual habitats in which Fuchs had seen the plants groAving 
in Germany (r/. Nos. 461, 473, Euphorbia helioscopia and Hypericum perfo- 
ratum). With reference to Centaurium umbellatum (No. 219), Fuchs actually 
went so far as to observe : “ Although Dioscorides writes that it grows in wet 
and damp places, yet everyone knows that with us it commonly grows in hard 
dry grassy fields and meadows.” 

(5) Fuchs’s use of the terms “ male ” and “ female ” was purely conven- 
tional and traditional, implying no recognition of sex in plants. In this respect 
he was less enlightened than Theophrastus, who had applied the epithets 
“male” and “female,” respectively, to barren and fruit -bearing kinds of 
trees. Fuchs, on the contrary, accepted the current nomenclature, according 
to which the seed-bearing Dog’s Mercury (Mercnrialis annua L.) was known 
as Mercuriiilis nms, an instance of phallic symbolism, and the staiiunaie 
plant as Mercurialis famina. With Brunfels the terms “ male ” and “ female ” 
had still retained a ceii-ain cabbalistic significance, apparently connected with 
colour and j)roperties supposedly correlated then^with {ride Sprague, 1928, 
p. 87), but with Fuchs they })e(‘amc quite meaningless : lie had two kinds of 
Balsamine, and called them “male” and “female,” respectively, merely 
in order to distinguish thi^m. He reversed Brunfels ’s allot‘ation of sexes to 
the violet-flowered Verbena officdnalis and the yellow-flowered Sisymbrium 
officinale, designating the former as “ female ” and the latter as “ male,” 
because he supposed that Pliny had applied these terms in that way. 

4. Objects and Arrangement of the Herbal. 

Pharmacy in Germany was in a deplorable condition in the early part of the 
sixteenth century, as is evident from the following passage in Fuchs’s “ Dedi- 
catory Epistle ” : “ The times once were when not only great philosophers and 
poets, but kings and princes both investigated plants, and favoured others 
so occupied. But in our day even the physicians are so much averse to that 
kind of study that you will hardly find one among a hundred of them who has 
correct knowledge of even a very few kinds. They appear to think that this 
kind of information does not belong to their profession, and to judge that it 
would be condescending from their proper dignity to entertain doubts about 
the accuracy and trustworthiness of those who buy and sell such things. And 
so it comes to pass that the druggists — God knows that they themselves are 
for the most part an illiterate set — leave all this to the foolish and superstitious 
old women who gather herbs and roots. Error is therefore heaped on error, 
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and will be so long as the identification of vegetable medicines is left to rustic 
and vulgar ignorance ’’ (translated and condensed by Greene, 1909, p. 197). 

The primary object of the hcrbals of Brunfels and Fuchs was to remedy this 
state of affairs and to place pharmacjy an<l medicine on a sound historic basis 
by identifying the plants described or mentioned by Dioscorides, Galen, and 
Pliny, and supplying a life-like illustration of each. Such botanical and 
philological information as was supplied in Fuchs’s ‘ Historia ’ was strictly 
subsidiary to this main purpose of reforming the German pharmaco])cria. 

For nearly fifteen (centuries Dios(;orides had been accepted as the supreme 
authority on medhinal jilants, and his ‘ Materia Medica ’ was accordingly 
the })attcrn on wiiich Fuchs's 'Historia Stirpium ’ was implicitly modelled. 
The ' Historia ’ is subdivided into 844 “ capita ” or cha])ters (numbered l-( -XI 
and (^\1 /u. 9-(XX/XL11I), 207 (77 6 per cent.) of wdiicli correspond with tliose of 
Dii >scorides. An additional 28 chapters (0*7 ])er cent.) are taken from Pliny (10), 
Theo])lirastus (4), Apuleius Barhams (2), and Galen (1), the total number of 
classical and ])ost -classical ones being 290 (84 8 x>or cent.). Of the remaining 
54 chapters, 42 (12 2 per cent.) are medireval, and only 12 (3*5 per cent.) can 
be ascribed to Fuchs himself. 

On the reverse of the titlepage there is a full-length figure of Fuchs at 
the age of 41, This is hdlowed by the Hedicatory E]>istle to the Markgraf 
Joachim von Prandi'iiburg, in which Fuchs, after lamenting the low* estate 
to which ])hai'macy has fallen, gives a brief acccnint of the outstanding ligur(\s 
in the history of the subject, irududing Theophrastus, Dioscorides, Pliny, 
Galen, Henuolaus Barbarus, Kuellius, Marcellus Vergilius, Brunfels, Euricius 
(brdus, Valerius tbrdus, and Hieronjunus Bock. He exjJains tiuit he adopted 
an alphabetical arrangement as a matter of convenience, Avliile recognizing 
that it would have been better to follow the sequence of Dioscorides and to 
place related plants side by side. 

For the convenience of his less learned readers Fuchs suiqilied a glossary of 
technical terms occurring in his text. As a separate section, this w^as some- 
thing of an innovation, though numerous definitions of terms occur scattered 
among names of plants in the fourteenth-century ‘ Liber Pandcctaruni ’ of 
Matthaous Sylvaticus, for exanii)lc : — 

“ Bacca (Bacha) id est fructus olive vel lauii vcl edere : et sunt fructus vel 
grana rotunda ” (Cap. Ixxv). 

" Borra est quedam albedo cum aliquali pilositate : ut apparct in foliis 
calamenti ” (Cap. evii). 

‘‘ Botrus : id est forma uve composita ex racemis ’’ (Cap. cx). 

‘‘ Bulbus est omnis radix tunicata (Cap. cx). 

Many of the terms are taken from Pliny, e, g., “ internodium ’’ and “ seapus.” 
The originality of the glossary seems to have been exaggerated. 

There are four indexes, the first giving the Greek names of the plants, the 
second the classical Latin names, the third the (mostly inediaDval Latin) names 
used in the druggists’ shops and by the herbalists, and the fourth including the 
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vernacular German names. At the end of the volume are portraits of the 
two draughtsmen and of the engraver, Rudolf Speckle of Strasburg. 

The general arrangement of the chapters is roughly according to their Greek 
names (or, in the absence of these, according to the Latin ones), in the sequence 
of the Greek alphabet : hence names beginning in “ G (F), e.g., Oeraniuniy 
occur between those in “ B ” and “ D ” (A) ; and those beginning in “ Hy ” 
CT), “ Ph ” and ‘‘ F (d>), “Ch ’’ (X) and ‘‘ Ps ’’ (>F), e. g., Hy^pericumy Phlomos 
(Lat., Verba8cum)y Fragariay Chelidonium, and Psyllium follow those in “ T.” 
The alphabetical arrangement is not carried beyond the initial letters. 

The text of each dit3q)ic or polytypic chapter (i.e., genus) is subdivided into 
the following seven sections : — Nomina,” “ Genera,” “ Forma,” “ Locus,” 
“ Tempus,” ‘‘ Temperamentum,” “ Vires.” Under ‘‘ Nomina ” are the 
various names of the plant or plants, Greek, Latin, and German. Under 
“ Genera ” there is an account of the different ‘‘ kinds ” (i.e.y species) : this 
section is, of course, absent in monotypic chapters. A brief morphological 
description is supplied under the title “ Forma.” Particulars of habitat and, 
very occasionally, actual localities follow under “ Locus,” while the times of 
flowering, seeding, and collection of the drug are given under “ Tempus.” 
** Temperamentum ” included the general “ complexion ” of the drug, whether 
“ cold ” or hot,” moist ” or “ dry,” while “ Vires ” dealt with its specific 
properties and method of application. 

5. Bibliographical Sources of the Herbal. 

Fuchs seems, early in his career, to have acquired a very hirge collection of 
books, one of the reasons given by him in 1537 for refusing the post of Physician 
to King Christian III of Denmark being the difficulty of transporting his 
extensive library (Stiibler, 1928, p. 172). 

He unfortunately gave no bibliography in his herbal, but the works of the 
following authors were undoubtedly consulted by him, some of them being 
mentioned in his Introduction, and others in the main body of the text, chiefly 
under the heading “ Vires ” : Theophrastus (b.o. 370-285), Dioscorides 
(fl. A.D. 64), Pliny (a.d. 23-79), Galen (130-201), Oribasius (325-403), Aetius 
(fl. 540-550), Plinius Valerianus (c. 600), Isidorus (c. 570-636), Paulus uEginetes 
(first half of 7th century), Simeon Seth (fl. 1071-1078), Ermolao Barbaro (1454- 
1493), Marcello Vergilio (1464-1521), Jean Ruel (1474-1537), Otto Brunfels 
(1489-1534), Euricius Cordus (1486-1535), Valerius Cordus (1515-1544), 
Hieronymus Bock (1498-1554), In order to facilitate reference, the titles 
of the works in question are included in the Bibiliography at the end of this 
paper (pp. 639-642), not all of them being contained in PritzeVa * Thesaurus.’ 
In the 343 chapters of Fuchs’s Latin herbal under the heading “ Vires,” there 
are 272 extracts from Dioscorides, 235 from Pliny, 229 from Galen, 46 from 
Simeon Seth, 28 from Paulus uEginetes, 15 from Aetius, 6 from Plinius Valeri- 
anus, 3 each from Theophrastus and Apuleius Barbarus, 2 from Columella, 
and 1 each from ” Marcus .JJmylius ” (f. e,, .^Emilius Macer, c. 1140), ” Symeon 
Antioohenus,” and Actuarius (13th century). 
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The auctores Graeci recentiores,” whose opinions are frequently quoted 
in Fuchs’s ‘ Historia ’ included Aetius, Paulus iEginetes, and Actuarius, accord- 
ing to a marginal note on j). 358 of that work ; and the Byzantine Court official, 
Syme()n Seth, evidently belonged to the same category. 

The proof that Fuchs consulted Isidorus is contained in the glossary of 
botanical terms at the beginning of the ‘ Historia,’ where the long definition 
of “ malleolus ” is almost identical with that given in Isidorus, lib. XVII, 
cap. V, no. 5. Other definitions exhibiting a family resemblance to those of 
Isidorus include those of ‘‘ flagella,” stipulae,” and “ folliculus,” Isidorus 
was cited in the l^atin ‘ Ortus Sanitatis ’ (1490 and later editions) under Borago, 
(Hpre^sns, Symphicum, etc., so that his work was evidently well known in the 
fifteenth and sixteenth centuries. 

Judging from internal evideiK;e, the Latin translation of Dioscorides used by 
Fuchs was that i)f Ruel, probably the edition published at Strasburg in 1529. 
Ruel adopted the name Alsine instead of MyosoUi {Muris aurictiki), and gave 
the locality of Helenium as “ montanis, umbrosis et siccis locis,” whereas 
Mar(;ello Vergilio had Myosota {Muris auricula), and “ montanis umbrosis nee 
uliginosis locis,” respectively. Fuchs's text agrees in each case with that 
of Ruel. The above data are taken from Mattioli’s * Commentarii ’ (1554), 
pp. 47, 489, and Ryff’s edition of ‘ Dioscorides ’ (1543), pp. 20, 331, for the text 
of Ruel, and from the Cologne edition (1529), pp. 50, 319, of Marcello Vergilio s 
translation, as the original editions are not accessible at the time of writing. 

0. Medimml (or Sixtcenth-c^intury) and new Genera, 

The origin of the 42 mediaeval and sixteenth -centui-y genera in Fuchs’s 
‘ Historia ' is instructive. The generic names may be placed in the following 
groups, according to the sources whence Fuchs obtained them : — 

(1) From more recent authors : 5 (Angelica, CaryophyllaUi, Cassuiha, 
Satyrion-basilicum, Spanackia), 

(2) From an ancient manuscript herbal : 1 (Su^ccisa). 

(3) Commonly used in Fuchs’s day : 17 (Aquilegia, AUiaria, Uva-crispa, 
Balaamine, Viola-rmircmcdis, (Jeniu7nmorbia, Lwnaria-minor, Mahi-insana, 
Pastoria-burm, PerfolicUa, Sanicula, Bcabiosa, S.-Barbaroe-herba, Sanguisorba, 
Trinitatis-herba, Turcicum-frwnenlum, Fragaria), 

(4) Foreign names : 2 (Bibes, Sorgi). 

(5) Used by the herbalists: 16 (Veronica, Uva-crispa, Cmisolida media, 
Cardiaca, PiloseUa, Pimpinella, Pes-lexynis, PoientiUa, Prunella, Persicaria, 
Pulmonaria, Solidago-sarracenica, S.-Iacobi-flos, Saxijraga’maior, Serpeniarice), 

(6) Used in the druggists’ shops : 6 (Euphrasia, Pimpinella, Ribes, Saxifraga- 
maior, Berpentarice, Sphatula-foetida), 

(7) Used by the physicians : 2 (PmneUa, Pulmonaria), 

(8) Used by some people : 1 (OenisteUa), 

Seven of the 42 names occur in two categories, namely, Uva-crispa (cate- 
gories 3 and 6), Ribes (4 and 6), PimpineUa, Sazifraga-maior, Serpentarice (6 and 
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6), PruneUa, Pubnonaria (5 and 7). From inspection of the list it is obvious 
that Fuchs borrowed more from the herbalists than from any other class, 
though not citing them so frequently as did Brunfels. Evidently their know- 
ledge of medicinal plants was wider than that possessed by the druggists and 
physicians. 

The twelve generic names proposed by Fuchs himself fall into four categories : 

(1) Names indicating that the drugs had been wrongly identified : Elhborus- 
niger-advlterinuSy Eupatorium-adulterinum, Cynoglossum^officirmrum [non Dio- 
scoridis]. 

(2) Latin (or Greek) translations of the popular German names : Crnciaki 
(Creutzwurtz), Digitalis (Fingerhuot), Ophioglossum (Naterzunglin), Pes- 
anserinus (Genszfuosz), Saxifmga-lniim (Steinbrech, Geeler Klee) Tinctorius- 
flos (Ferbbluemen). 

(3) Names derived from resemblance or shape : Barba-mpri (in allusion to 
the straggling infioreseence), Campanula (from the bell-shax)ed flower). 

(4) Name indicating segregation : Trifolium-pratense (segregated from the 
ancient genus Trifolium), 

7. Fuchses Taxonomy. 

Examination of Fuchs’s “ cajuta ” shows that they are essentially pharma- 
ceutical rather than taxonomic categories. In many eases they roughly 
correspond in rank and contents, however, witli what would now be termed 
genera, though they are frequently more com])rehcnsive. Thus AUiam Fuchs 
consisted of several si)ecies of Allium L. ; Aizoo^) (Sedum) Fucdis eomjaised, in 
modern nomenclature, one kSempervivum and three species of Sid urn ; Gemninm 
Fuchs covered one Erodium and five species of Geranium ; and Batrachium 
(Ranunculus) Fuchs contained five species of Ranunculus and two of Aticmonc. 

Seventeen of the “ capita ” (genera) include sx^ecit^s now referred to two or 
more different families. The association of such diverse elements under one 
generic heading was due to a variety of causes : — 

(1) Erroneous identifications witli species of a Dioscoridean genus: e.g., 
Sisymbrium Sophia L., identified with Absinthium marinum (Seripihium) 
Diosc., and consequently xdaced beside Artemisia Absinthium L. ; Delphinium 
Consolida L., taken for i^hamcemelum ErantJumion Diosc. ; Paris qtmdrifolia 
L., determined as Aconitum Pardalianchcs Diosc. ; Corydalis cava Schweigger 
et Korte, identified with Pistolochia Pliny, which was a fourth kind of Aristo- 
lochia ; Chenopodium Bcmus-Henricus L., referred to Lapaihum tertium sylvestre 
Diosc. ; Mentha aquatica L. and Nasturtium officinale R. Br., identified re- 
spectively with Sisymbrium Diosc. and Sisymbrium Cardamine Diosc. ; Primula 
veris L. and P. elatior Schreb., referred erroneously to Phlomis (V erbascvlvm) 
Diosc. 

(2) Association of two species, one referred to a Dioscoridean genus, and the 
other to a different Plinian genus bearing the same or a similar name : e. g., 
Helichryaum arenarium Moench, referred to Helichrysum (Amarantos) Diosc., 
and Cdosia cristata L. to Aniarantus Pliny (both characterized by everlasting 
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flowers) ; Epilohium hirsutum identified with Lysirruichion Diosc., and 
Lysirmchia vulgaris L. vv'ith Lyslnui^cMa Pliny. 

(3) Acceptance of medifcval ^^ericra : c.g., Verbena, composed of Verbena 
officinalis L. and Sisymbrium ojffcinah Scop. 

(4) Acceptance of curreMit classifi(;ation : e.g., the genus Hydropiper, com- 
posed of Polygonum H ydropiper L. Ilydropiper and Calla palustris L., 
which some people of Fu(4is’s day (umsidered to })c a species of ‘‘ Hydropiper 

(5) Similarity in current names and in reputed properties: e.g., Siellaria 
media Vill. (“ Huenerderm ”), Veronica agrestis L. (“ Huenerserb ”), and 
Areimria serpylli folia L. (‘‘ Kleinvogel kraut all used by bird-catchers for 
getting cage-birds into condition ; Afomordiai Bahamina L. (“ BaUamine 
and Impaiiens Balsamina. L (“ Balsaminum*'), both credited with balsamic 
properties ; Brassica Napus var. vapobrassmi Reichb., Beta vulgaris var. 
eruenta Alef. (both named “ Bapum ”), and Campanula Rapunculus L. 
(“ Rapunculus ”), all pos.sessitig esculent tuberous roots. 

(fi) Association of a substitute with the genuine drug: e.g., Heradeum 
Sphondylium L. with Acanthus mollis L. 

(7) Similarity in fa(jics : e g., Veimtica spp. associated with Teucrium spp. 

(8) Similarity in fruits : Physalis Alh kmgi L. and Cardiospermum Halica- 
cabum L., })oth with bladder-lik(‘ fruits. 

Fuchs’s “ capita ’’ (genera) fall into five groups according to the number of 
speeies included in them : inonotypic chapters, 2U (61*3 per cent.) ; ditypic, 
87 (25-3 ])er cent.) ; tritypic, 25 (7*3 per cent.) ; tetratypic, 12 (3*5 per cent.) ; 
])onta-polytypic, 9 (2*6 per cent.). The total number of species actually 
mentioned by Fuchs being about 550, the ratio of species to genera was about 
1 : 1 . According to (Ircenc (1909, p. 241), the corresponding ratio in a sample 

of Bock’s herbal was about 2J. : I ; the lower ratio in Fuchs’s work was due 
to his including only medicinal and economic plants. 

The “capita,” when not inonotypic, are subdivided into “genera,” and 
these sometimes into .secondary and even tertiary “genera." On the whole, 
the final subdivisions corresjiond with Linnean species, as may bo seen in 
Fu(*hs’s genus Ranunculus. In the text this is subdivided into four jmmary 
“genera,” but on the plates these are termed “species,” both terms being 
used in the general sense of “ kind.” His classification of Ranunculus was as 


follows : — 

Priraa spocios 

emnnijnu ... 

r sylvestris. . . . 

Niortcnsis .... 

f simplex 

’ ’^multiplex . . . 

. . Ranumulus auricomm L. 

. . R. arvensis L. 

. . R. ncria L.. flore plono. 

. . R. scchrtdns L. 

...V. 

Quarta spocies 

f lact-ea 

* * ‘ \ lutoa 


. , Anemone netnnrosa L. 

. . A. rantincAiloides h. 


The species included in one of Fuchs’s chapters (genera) do not all neces- 
sarily bear the generic name : thus cap. XX, Sambmus, contains two species 
named respectively Sambucus (proper) and Ebvlus. Further illustrations are 
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afforded by the chapters on Artemisia, Solanum, Cueumis-sativus, and Vet- 
bascum. Artemisia is composed as follows : — 

1. Artemisia latifolia Diosc. (Artemisia) Artemisia vidgaris L. 

2 Artemisia tenuifoUa Diosc. (Matricaria) Chrysanthemum Parthenium Bernh. 

3. Artemisia numocUmos Diosc. (Tanaceium, Tagetes ), , . . Tanacetum vtUgare L. 

4. Tagetes indica Tagetes patula L, 

Fuchs implicitly recognized two primary subdivisions of Artemisia, namely, 
Artemisia (proper) and Tagetes (Tanacetum). He had no hesitation in identify- 
ing the plants now known as Artemisia vulgaris and Chrysanthemum Parthenium 
with the first two species of Artemisia Diosc. The Tansy (Taimcetum vulgare) 
was then known as Taimcetum (which according to Fuchs was a corrupt form 
of Tagetes Apuleius), and bore the popular German name ‘‘ Reinfarn.*’ He 
tentatively identified it with Artemisia monoclonos Diosc., and considered 
that his identification was supported by the fact that the first Dioscoridean 
species (Artemisia vulgaris L.) was sometimes given the similar German name 
“ Grosser Reinfarn.’’ As the ‘‘ French Marigold (Tagetes patula L.), then 
recently introduced into German gardens, approached the Tansy (‘‘ Tagetes 
in general facies, he named it Tctgetes indica, in allusion to its exotic (Mexican) 
origin. There is no justification for Greene’s statement (1909, p. 216) that 
Fuchs regarded it as an independent genus. 

The chapter on Cucumis (Cucumer)-8ativtts affords a good example of Fuchs’s 
classification into primary and secondary “ genera ” : — 

Primum genus ; absolute Cucumis (Cucumis citrinus ) : 

Primuni genus : Cucumis vulgaris Cucumis sativus It, 

Alterum genus ; Cucumis Turcicus Cucurbita Pepo L. var. oblonga DC. 

Tertium genus ; Cucumis marinus ‘ C. Pepo L. var. rotunila DC. 

Quartum genus : Cucumis Citrvlus CitruUus vulgaris Schrad, 

Alterum genus : Pepo Cucumis Melo L. var, Cantalupo Ser. 

Tertium genus : Melon [not figured] Cucumis Melo L. 

The manner in which the plants known to Fuchs were referred by him to 
those described by Dioscorides is well illustrated in his genus Strychnos 
(Solanum). He correctly identified Strychnos horten^is Diosc. and Strychnos 
Halicctcabus Diosc. with the two species now known as Solanum nigrum and 
Physalis Alkehengi respectively, but Atropa Belladcmna was a bad shot for 
Strychnon somniferum. He merely reproduced the original description of 
Strychnon furiale Diosc., as he had been unable to identify it. The exotic 
Halicacabum peregrinum (Cardiospermum Halicacabum) was intercalated after 
HalioacaJbum vulgare (Physalis Alkekengi L.), because it also had a bladder- 
like fruit ; and Stramonia (Datura Metel) was appended to the list because some 
people included it in Solanum, and it seemed to differ little in its properties 
from the other species. 

Genus primum : Solanum hortense Sokmum nigrum L. 

Genus secundum : Halicacabum vulgare Physalis Alkekengi L. 

Alia Halicacabi species : Halicacabum peregrinum Cardiospermum Halicacabum L. 

Genus tertium : Solanum somnificum, Atropa Belladonna L. 

Genus quartum : SoUmsm furiomm [unknown to Fooks]. 

Cknus aliud : Stramima 


Datura MeklU 
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The classification of Verhascum and the names and descriptions of all the 
species were taken bodily from Dioscoridos. Fuchs’s identifications of German 
plants with those of the Mediterranean region were not very successful in 
this instance. His figures of the first three Dioscoridean species are, however, 
correct so far as the genus (Verhdscum L.) is concerned. The remaining four 
species, which according to Sprengel (1830, p. 620) are referable to Phlomia 
(iMbiatm), were identified by Fuchs severally with Verhascum nigrum L., Primula 
veris L . , Prirnula elatior S(^ h reb . , and VerbcmAim phoeniceum L . (Scrophulariaceae 
and Primulacea 0 ) . A list of Fuchs’s seven species with their modern equiva- 
lents is given below: — 


Verhascum candidumJ • • • • • 
\^Joem\ina . 

Verhascum nigrum 

Verhascum sylvestre 

Verhasculum odonUum 

Verhasculum. rion-odtyralum 

Lychnitis (Thryallis) [not fij^ured] 


Verhascum Thapaus L. 
Verhascum Lychnitis L. 
Verhascum phlorm/tdes L. 
Verhascum nigrum L. 
Primula veris L. em. Huds. 
Primula elatior Schrob. 
Verhascum phceniceum L. 


Certain improvements in classification w^ere introduced in the ‘ Vivas 
Imagines.’ There Fuchs followed Bock (1539, cap. xxxii) in removing Sisym- 
hrium officinah from Verbena and placing it with other Cruciferae in Sinapis. 
He also removed Sisymbrium Soijhia from Absinthium, associating it with 
Lepiditim saiivum under the generic name Nasturtium. Delphinium Consolida 
was transferred from Anih4\mis {Chamamielum) and treated as an independent 
genus, Consolida regia. C^alla jjalustris was taken from Hydropiper {Polygonum 
Hydropiper) and associated with another Aroid, DractincAdus vulgaris Schott. 
Lilium Martngon was placed with the other Lilies, and Oentiana cruciala 
beside G, hiiexi. Trigemella avrulm w'as associated with Melihtus dentata in 
the genus “ Lotus.'" 

On the other hand, Equisetum palusfre was divorced from E. arvense in the 
‘ Vivas Imagines ’ and re-named Polygonum feemina ; and Sium angustifolium 
was treated as a congener of Veronica Beccabunga. 


8. Fuch>s"s Nomenclature. 

Fuchs employed a triple nomenclature in his herbal : Greek, Latin, and 
German. The chapters were headed by the Greek names used by Dioscorides, 
Galen, and nieophrasius, thus facilitating reference to the works of these 
authors, while the figures bore both I^tin and German names, the Latin ones 
being those employed by Pliny and Apuleius Barbarus or by the druggists 
and herbalists of the sixteenth century. 

The nomenclature accompanying the figures is at first sight extremely 
puzzling, and cannot be understood without reference to the text. It may be 
unitary, binary, ternary, or quaternary in nature, and uninominal, binominal, 
trinominal, or quadrinominal in form. But the essential nature of the nomen- 
clature and its form do not necessarily correspond : thus a trinominal designa- 
tion, for example, may be unitary, e. g., Ephemerum non Utah (a monotypic 
genus), or binary, e.g., Trifolium praiense purpureum (a species of the genus 
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Trifolium pratense), or ternary, e. g., Beilis minor hortensis (a subdivision of the 
species Beilis minor). 

Of the 514 different Latin designations on the figures, 182 are uninominal, 
265 binominal, 62 trinominal, and 5 quadrinominal, while 244 represent a 
unitary nomenclature, 228 are binary, 39 ternary, and 3 quaternary. Only ten 
of them are essentially generic names —namely, Oerasiis, Onaphalium, Oramen, 
Lamium, Mala insana, Papaver sativum, Pisum, Rosa, Serpyllum, and Tamarix : 
the rest are generico -specific names of monotypic genera or of type-species, 
or names of other species (primary, secondary, or tertiary). 

The 504 names of species genera or their subdivisions fall into the 
following eight categories : — 

(1) Unitary and uninominal: 174, e. g., Asarum (a monotype), SamhvxMS 
(a type-species), Ebulus (another species of the same genus, Sambmus), 
Hedypnois (a subspecies of Intuhum sylvestre), 

(2) Unitary but binominal : 57, e. g., Plantago aqmtica, Ruta hortensis, and 
Barba capri (monotypes). 

(3) Unitary but trinominal : 3, viz., Ephemerum non letak, Bandi Jacobi 
herba, Sancim Barbarm he.rba (monotypes). 

(4) Binary and binominal : 206, e. g., Thlaspi latifolium, Geranium quarium, 

(5) Binary but trinominal : 20, e.g., Spirui alba hortonsis (a spec^ies of the 
genus Spina alba), Sonchus non aspera (a species of Sonchus). 

(6) Binary but quadrinominal : 2, e. g., Elleborm niger adulterivus hortensis 
(a species of the genus EUeborus niger aduUerinus) . 

(7) Ternary and trinominal : 3, viz., Sednm minus mas, Malva syhmiris 
pumila, Quinquefolium mains luteum. 

(8) Quaternary and quadrinominal: 3, e.g., Ilyacinthm cneruhus mas 
minor. 

For the purposes of the above classification, designations such as Bedi krtium 
genus and Ranumuli secimda species have been counted as binominal, since 
they are virtually equivalent to Bedum tertium and Ranunculus secundum, respec- 
tively. Similarly, Ranunculi quarta species ladtea has been counted as trinominal . 
It will be seen that practically half (256 out of 514) of the designations accom- 
panying the figures conform to the conventions of modern nomenclature— 
namely, the eight uninominal generic names and those included in categories 
4, 7, and 8. 

A characteristic feature of mediasval plant-nomenclature was the large 
proportion of binominal or trinominal generic designations employed. This 
applies especially to the Latin names, various Greek generic uninominals 
corresponding to Latin binominals, e. g., Ehoselinon to Apium palustre and 
Leucoim to Viola alba. Out of 344 generic names employed by Fuchs, 272 
(79 per cent.) are uninominal, 68 (20 per cent.) are binominal, and 4 (1 per 
cent.) trinominal. As the binominal and trinominal generic designations are 
apt to be mistaken for names of species and varieties respectively, it seems 
desirable to supply a complete list of them ; — 
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A'pium palustre^ Aster atticusy Avellana nux, Barba capri, Betonica aUera^ 
Bulbus sylvestris, Centanrium minus y Ckamceleon albus, Chamceleon nigery 
Chelidonium nuiius, CJielidonium minuSy Clematis daphnoideSy Consolida media^ 
Cotonea vmluSy Cucumis sativuSy Cucumis sylvestris y Cynoglossum officinarum^ 
Elleborus albuSy Elhboriis niger adulferinuSy Eph^merum non letale, Eupatorium 
aduUerinum, Ficus sativa, Helxinc cissampelosy Herba Trinitatisy Laurus Alex- 
andriruiy Lunaria minor y Lupus saliciariuSy Mala insana, Napus BuniaSy Nas- 
turtium agresiCy Nasturtium horte.nsCy Papaver comiculatumy Papaver errcdicum, 
Pa paver sativum y Pastoria bur say Pcs amerinus, Pes leoniSy Plantago aquaticay 
Polygonum maSy Polytrichum Apuleii, lihodia radix, Ruta hort^nsisy Sanctee 
Barhane herbuy Saudi lacobi Imrha, Satyrion basilicumy Saiyrion trifolium, 
Saxifraga lutea, Saxijraga 'fnaior {Saxifraga alba), Serpentarice officinarumy 
Scs(di nmssiliemey Sideritis ^yrima, Smilax aspera, Smilax hortensisy Smilax levis, 
Solidago sarrar^nica, Sphitubi fvetiday Spina alba, Staphis agria, Stratiotes mille- 
folia, Symphytum nuignum, Tindorius ftos. Trifolium odoratum. Trifolium 
pratensCy Triorchis Scrapias, T arcicum frumentwn, Uva. crispa, Viola alba, Viola 
nvatronaliSy Viola purpurexi, Vitis alba, Vitis yiigra, Vitis vinifera. 

Greene p. 216) listed a few of the hinoininal generic names employed 

by Fuchs, but two of those mentioned by him — namely, A corum officinarum 
and 2\igdes indica (vide siqjra, p. 558) — are actually binary names of species, 
as is evident from Fuchs’s remarks. 

Another feature of media3val nomenclature oc*(;asionally observable in Fuchs’s 
herbal was that the gener ic name did not necessarily precede the specific : 
thus Seriphitim Absinthium Fuchs was a species of Absinthium, and Maius 
Polytrichum Apuhii was a species of Polytrichum Apuleii. Similarly, the 
components of a binominal generico-specitie designation might be transposed : 
thus Fuchs has both Herlni Trinitaiis and Trinitatis herba, Solidago sarracenica 
and Sarracenica solidago. He was, in fact, not employing a conventional 
botanical nomenclature, but AVTiting about plants in Latin — and in the Latin 
language such ti’anspositions are legitimate. 

Yet another characteristic of the early sixteenth -century herbals was the 
frequent absence of a distinction between accepted names and synonyms. 
An example occurs in Chapter CXCI, where two of the species bear the generic 
name Melanthium, while the third is under Nigella. A natural consequence of 
this attitude towards nomenclature was that the same author frequently 
adopted different names for the same plant in successive works : thus the 
species now known as Tagetes patula L. appeared under the name Tagetes 
indica in Fuchs’s ‘ Historia ’ (1542) and as Flos Indianus sive viola flammea 
in his ‘ Vivae Imagines ’ (1545). 

Three of the twelve generic names proposed by Fuchs are still current for 
the same genera — namely, Ophioglossum, Campanula, and Digitalis. Twenty 
names of species employed by him are still used in the same sense, namely : 
Aconitum Lycoctonum"^, Allium ursinum, AnagaUis fosmitva*, Angelica sylvestris, 
Atriplex hortensis^. Cannabis saliva*, Chelidonium maius*. Digitalis purpurea, 
XiOasr. JOXJBK, — ^botany, vol. xlyio. 2 n 
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Hedera Helix*, Hordeum distkhum, Iris gerrmnica, Lactuoa saliva*, LUium 
croceum. Origanum vvlgare, Pimpinella maior, Phrdago maior*, Raphanus 
sativus*, Smilax aspera*, Sonchus aspera*, Vitis vinifera*. Those names 
marked with an asterisk occur in Dioscorides. Cucumis sativ^is Fuchs and 
Trifolium praiense Fuchs, which were names of genera each composed of several 
species, are now restricted to one of the included species. Eruca saliva Fuchs 
is not Eruca saliva L., but Diploiaxis lenuifolia DC. 

Fuchs recognized the inconvenience caused by homonyms without perceiving 
that the remedy was to discard one of them : thus he kept up both Lettcofon 
Diosc. and Leuco'ion Theophr., and mentioned that there were two distinct 
species called Viola alba and two called Viola purpurea. He regarded the 
classical names of plants as so authoritative that he did not venture to change 
them. 


9. The. Scientific Value of the Herbal. 

(1) Fuchs’s herbal supplements that of Brunfels in affording clues to the 
identity of various plants known in mediaeval times : to mention one example, 
the very crude figure of Spatula fetida (Wantlusz krut) given in ‘ Ortus Sanitatis ’ 
(Mainz, 1485), cap. ccclxi, may be safely identified as Iris fmtidissima L. on 
the strength of Fuchs’s figure of Sphalula fcRlida (Wandtleuszkraut). 

(2) It contains the first certain records of over 100 plants wild or cultivated 
in Germany — vide p. 565. 

(3) It affords valuable contemporary evidence of the introduction of certain 
cultivated plants into Germany during the early sixteenth century. Fuchs 
mentions eighteen species — orna;inental, esculent, and medicinal — as recent 
introductions. The ornamental plants were the Balloon Vine {Cardiospermum 
Halicacabum), Garden Balsam (Impaliens Bahamirm), Anchusa azurca (A. 
italicja). Balsam Apple (Momordica Balsamina), and the Pi*ench Marigold 
{Tagetes papula). The esculent plants and condiments included Maize (Zexi 
Mays) and Sorghum {Sorghum vxdgare), the Globe Artichoke {(^ynara Scolymus), 
two varieties of the Pumpkin {CJmurbita Pepo), the Water Melon {(Hlrullus 
vulgaris), three kinds of Chilli {Capsicum annuum, C. longum, C. Cyordiforme), 
and Garden Thyme {Thymus vulgaris). The most important of the recently 
introduced medicinal plants was Ricinus communis f, the others being Diploiaxis 
lenuifolia, Teucrium Scordium, and T. flavum. 

A further set of plants which Fuchs mentions as being “ now cultivated in 
Germany ” include Foxtail Millet {Setaria iialica), Aloe vera, Saponaria offici- 
nalis, Sedum roseum, Oossypium herbac^eum, Ammi Visnaga, Lovage {Levisticum 
officinale), Solanum Mehngena, and Cnicus benedidus. It is somewhat sur- 
prising to learn that the Parsnip {Pastinaca saliva var. edtUis), though planted 
in gardens, was not yet common in Germany. According to Gibault (1912) 
and Bois (1927) it was grown in France from the time of Charlemagne, and was 

t Micinus communis was, however, known to Albertus Ma|;aus (Meyer and Jessen, 347) and 
C^^ad vcm Bfegenberg (1482, fol. 149, verso). 
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an important food-plant before the introduction of the Potato, which largely 
superseded it. The cultivation of the Parsnip must have extended very rapidly 
in Germany, however, for Book (1552) mentions that it was a staple food 
of the poorer classes during Lent. A parallel is afforded by Skirret {Slum 
Sisarum), which according to Brunfels (1536) was a luxury of the nobility, 
but is mentioned by Fuchs as being cultivated almost everywhere in kitchen- 
gardens. 

(4) Many of the figures in Fuchs’s herbal may be regarded as the “ historic 
types of Linnean names, specific and occasionally (c.g., Ophiogtosaum^ Paris ^ 
DigiUvlia, Tagelea) generic. Linn6, it is true, seldom cited Fuchs directly, 
contenting himself with quoting the corresponding name in Bauhin’s ‘ Pinax ’ in 
order to save space. Whore he actually gives a direct reference to a figure in 
Fuchs’s ‘ Historia,’ it may be assumed that he regarded that figure as a good, 
if not the best, representation of the species. Out of the hundred new species 
in Fu(*hH only eleven figures are directly cited by Linn6 — ^namely, Licke/a 
pvlmmariua, Arenaria aerpylUfolia, Stellaria Holoatea, Erysimum Allmria, 
Thhispi campcaircy Sisymbrium sylvestre, Trifolium montanum, Hypericum 
montanuMy Halloki nigrUy Seuecio sarrarenicus and Sonchus arvensis. The case 
of Senecio sarracenicus L. Sp. 871 is interesting. Although Linn6 took the 
specific epithet from Fuchs, citing Solidago sarracenmi Fuchs as a synonym, 
yet Fuchs’s plant is now excluded from Senecio sarracenic wSy being treated 
either as an independent species, S. FucJisii Gmel., or as a variety of 
S, nftnorevMs L. 

(5) Fuchs’s figures were extensively borrowed, copied, or adapted in later 
works : they were used in the hcrbals of Turner (1551), Bock (ed. Lat. 1552), 
Dodoens (1554, et ed. Gall. 1557), and Lyte (1578), and in Jarava’s edition of 
Dioscoride.s (1557), whicth is really an abridged Spanish translation of Fuchs’s 
herbal. Many were pirated in Ryff's edition of ‘ Dioscorides ’ (1543) and in 
Ijonitzer’s ‘ Kreuterbuoch ’ (1557). As the plants described in the text of these 
various books were sometimes not conspccific^ or oven congeneric with the 
Fuchsian figures by which they were illustrated, it is essential to trace the 
origin of the latter in order to explain obvious discrepancies or to avoid mistakes 
in identification. Two examples may be given : the description of Rocket 
(Eruca aativa L.) in Turner, New Herball, part 1, fol. P2, verso (1551), is 
accompanied by a figure of Eruca sativa Fuchs, which is Diplolaxis tenuifolia 
DC. ; and the description of Houndstongue (Cynoglossum offtcimUe L.) in Bock, 
Comm. 230 (1552), is illustrated by a i>oor figure of Echium vtUgare L. {Cyno- 
glossum officinarum Fuchs). 

10. Fuchs's Place in the History of Botany, 

It is extremely difficult to assess the merits of Fuchs as a botanist, more 
especially since his later botanical work never saw the light. Greene con- 
sidered that “no passion for nature study, or for plants in particular, was 
congenital with Fuchs,” and that “ as a botanist he was not born but made.” 
A different impression may be gained from the following passage in Fuchs’s 

202 
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** Dedicatory Epistle” (fol. 2, verso) quoted by Arber (1912, p. 60) : ‘‘ There is no 
need for me to set forth to the multitude the pleasure and delight afforded by 
a knowledge of plants, since there is none but knows that there is nothing in 
this life more pleasant and delightful than to wander through woods and over 
mountains and fields wreathed and adorned with a variety of the choicest 
flowers and herbs, and to gaze on them attentively. This enjoyment and 
pleasure is in no small degree enhanced by a knowledge of their properties and 
powers : for real understanding doubles the charm and delight of vision.” 

Evidence of shrewd observation on the part of Fuchs is afforded by his 
remarks on the rooting of bramble turions, the changes in colour exhibited by 
the flowers of EcMmn vvlgare, and the local distribution of the purple and the 
white-flowered varieties of Symphytum officinale. He did not disdain to mention 
that the maidens of Erfurt wore garlands in winter as well as in summer, using 
the everlasting flowers of (^elosia cristaM for the pur])OHe ; and that vile able- 
bodied mendicants made use of Ranunculus sc^leratus to produc;e sores on their 
arms and legs in order to obtain alms from t he compassionate. 

It would be idle to expect much original descriptive matter in f'uchs — at least, 
in regard to plants known in classical times : he was still under the spell of 
Dioscorides, and considered that the descriptions of that author were final 
for purposes of identification, and that nothing might be either added to or 
subtracted from them. Where new plants were concerned, however, he had a 
free hand, but even there he seems to have felt that a good illustration rendered 
verbal description almost superfluous. Bock, on the other hand, held that 
figures were frequently useless for distinguishing plants which closely resembled 
one another, so that he refused to allow his ‘ New Kreutter Buoch ’ to be 
illustrated {vide Rihel’s Preface). Ibis belief led Bock to draw up those apt 
and pithy descriptions of plants whi(;h entitle him to be regarded as one of 
the founders of modern phytography. 

Fuchs’s prominent place in the history of botany is due not so much to any 
originality which he may have shown, as to the admirably methodical plan 
according to which he arranged his subject-matter, bringing together the 
researches of previous workers and incoi’porating them with his own. Bruiifels 
had brought out the first herbal provided with really good illustrations : Fuchs 
far surpassed him in number of figures, as well as in their methodical arrange- 
ment. The Italian commentators and Brunfels had identified with greater 
or less success the plants of Dioscorides and other classical authors : Fuchs 
carried this process a step further, though with little success. Isidorus and 
MatthsDUs Sylvaticus had given definitions of various botanical terms : Fuchs 
embodied some of these with many other currently used terms in his own 
glossary. 

Fuchs thus gave an invaluable picture of what was known about medicinal 
plants in Germany in his day, and supplied a solid basis for future research. 
As a botanist, however, he was an industrious, methodical, and judicious 
compiler, rather than an investigator. 
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] 1 . Systp.matic Canspectus of Plants figured. 

Ill order to give some idea of Fuchs's contributions to taxonomic botany, 
an attempt has been made to indicate whu;h of his plants were known respec- 
tively to the ancient Egyptians, Greeks, and Romans, to the mediieval world, 
and to Briinfels. Out of 487 species and varieties in the following list, 289 
(59 per cent.) ajipear to have been known to the ancients, and 64 (13 per cent.) 
in the Middle Ages, while 31 (6 per cent.) were first recorded by Brunfels. 
The remaining 103 (21 per cent.)t were first figured by Fuchs, though many of 
them had been previously described by Bock (1539). The precise extent 
of FiK-hs’s debt to Bock, howev(;r, cannot be estimated until the works of 
the latter author hcv(* been studied in detail. 

Brunfels’s herbal contained 258 sjiecies and varieties, of which 162 (63 per 
cent.) were classical, 49 (19 per cent ) mediaeval, and 47 (18 per cent .) new. Only 
21 1 of these were included in Fuchs's ' Historia,’ the remaining 47, among 
which were many well-known [ilants such as NarcAsstus Pseudo- Narcissus, 
Lychnis (^ororuiriu, Anemone Hepatim, Diclamnus albus, and AsptruJa odorata, 
being omitted, jiroliably because Fuchs did not consider them to be of sufficient 
pharmaceutical importance. On the other hand, Fuchs had 276 additional 
plants, 103 of which were new, so that his ‘ Historia ’ represented a notable 
advance on Brunfels's ‘ V’iviB Eicones.' 

Among the outstanding novelties illustrated by P'uchs were indigenous 
})lants, such as liotrychinm Lunarki, Callu palustris, Paris quadrifoUa, Stellaria 
Holostea, AlUaria oJficirmJis, Barharea vulgaris, Ar uncus Sylvester, Daphne 
Mczercurn, Astrantia major, Digitalis purpurea, and ('anipanuJa TracheUum. 
To him we owe also tlu‘ first published figures of various cultivated plants, 
including Triticum iurgidunu Mays, Ribes rubrmn, Ribes Uva-crispa, 
Phiiscolus vulgaris, Dchniops spluvrocephalus^ and Tagdes patula. One of the 
most interesting first records is that of Diplotaxis tenuifolia, which is apparently 
indigenous in southern Europe, but introduced in the north. Fuchs figured it 
under the name " Eruca saliva,'' as a recently introduced medicinal plant, 
cultivated in gardens. The first record for Europe cited by Thellung (1913) 
is Strasburg, 1740. 

The following abbreviations are employed to indicate previous records 
for the various species : — 

A. Albertus Magnus, Mtner ot .fosseii (1867). 

AEL. Ancient Egyptian, /(V/e Loret (1887). 

AES. Ancient Egyptian, Schwcinfurth (1884, 1887). 

AKT. Ancient Egyptian, /n/c Tuchirch (1909). 

AR. Mediawnl Arabian. /fdc Sprengel (1817). 

ART. Mediaeval Arabian, fide Tschircli (1909). 

B. Apuloius Barbaras (Bodley MS.) fide Gunther (1925). 

Br. Otto Brunfels, fide Sprague (1928). 

0. OolumoUa, Sprengel (1817). 

CJV. DioHcorides, Codex Viiidobonensis, ed. Karabacck (1900). 

IX Dioscorides. ,/id^ Sprengel (1871). 

I This does not include cultivated varieties of Beta, Brasaica, and Lactuca. 
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HB. Hieronymus Bronsohwig, Buooh von BistillieraDg (1616). 

M. Mediaeval Italian, fide Saocardo (1900). 

ME. Mediaeval European, ^de Watt (1007). 

N. Meander, fide Sprengel (1817). 

OS. Ortus SanitatiB (1486). 

Ov. Ovid, fide Sprengel (1817). 

P. Pliny, fide Sprengel (1817). 

PD. Pliny,j!de Dyer (1921). 

B. eSaweicad Roman, fide Satcoardo (1000). 

BD. CSassioal Roman, fide Dyer (1021). 

T. Theophrastus, fide Hort ot Dyer (1016), 

V. Virgil, fide Sprengel (1817). 

* Not previously figured (or recorded, except by Bock). 

Licbenes ; Lobaria pulmonaria*'. 

Hepatic^e : Marchantia polymorpha (Br.). 

Musoi : Polytrichum commune (Br.). 

Fujcales : Adiantum Capillus- Veneris (T ; R) ; Asplenium Ruta-murariii 
(M ; OS, Capillus veneris ; Br.) ; A. viride* ; Botrychimn Lunaria* ; Dryo- 
pteris Filix-mas (T ; R) ; Ophioglossum vulgatum (P) ; Phyllitis Scoloi)endrium 
(T ; R ; OS, Scolopendria ; Br.) ; Polypodium vulgare (T ; R ; OS ; Br.) ; 
Pteridium aquilinum (T ; R). 

Equisetales : Equisetum arvense var. decumbens* ; E. palustre*. 
Gymnosperm.® : Juniperus communis (T ; M ; OS ; Br.) ; J. Sabina (D) ; 
Larix decidua (R). 

Typhacb® : Typha latifolia (V ; D). 

POTAMOGETONAOE® : Potamogeton natans (D). 

Alismace® : Alisma Plantago^-aquatica (AEL ; D ; Br.). 

Gbamine® : Avena sativa (T ; R ; OS ; Br.) ; Hordeum distichon (T ; 
R) ; H. tetrastichum (T) ; Panicum miliaceum (AEL ; T ; R ; Br.) ; Secale 
cereale var. hybernum (sp., P ; Br.) ; Setaria italica (T ; R) ; Sorghum 
vulgare (AEL ; R ; M) ; Triticum monococcum (T) ; T. Spelta (AEL ; R ; 
Br.) ; T. turgidum* ; T. vulgare (AES, 1884 ; T) ; Zea Mays (Tragus, 1539, 
Welsch Korn). 

Cypebace® : Cyperus longus (AET ; T). 

Abace® : Arum maculatum (A ; OS, Aarona ; Br.) ; Calla palustris* ; 
Dracunculus vulgaiis (T ; R ; Br.). 

Ldjace® : Allium Cepa (AEL ; T ; R ; Br.) ; A. oleraceum* ; A. Porrum 
(AEL ; T ; M ; OS, Porrum ; Br.) ; A. sativum (AES, 1887 ; T ; R ; Br.) ; 
A. Schconoprasum* ; A. ursinum (Br.) ; A. vineale* ; Aloe vera (M) ; Aspara- 
gus officinalis var. altilis (C ; OS, Sparagus ; Br.) ; Colchicum autiunnale 
(D ; Br.) ; Convallaria majahs (OS, LUium convallium ; Br.) ; Gagea lutea* ; 
Lilium candidum (T ; R ; OS ; Br.) ; L, croceum (Br.) ; L. Martagon (T ; 
M ; Br.) ; Muscari comosum (T ; R) ; M. botryoides* ; Paris quadrifolia* ; 
Polygonatum multiflorum (Br.) ; P. verticillatum (? D) ; Ruscus Hypoglossum 
(T ; D ; Br.) ; Scilla bifolia (T ; Br.) ; Smilax aspera (T ; R) ; Urginea 
maritima (N ; V ; C ; D) ; Veratrum album (T ; R). 
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Amaryllidaoe^ : I^ucojum vernum (Br.). 

iRiDACEiE : Crocus sativus var. officinalis (T ; 11) ; Iris fcetidiBsima (T ; OS, 
Spatula fetida) ; I. germanica (D ; Br.) ; I. Pseudacorus (R ; OS, Acorus ; 
Br.). 

Obchidace^ : Anacamptis pyramidalis (D ; M) ; Gyninadenia conopsea 
(Br.) ; Habenaria bifolia* ; Listera ovata (Br.) ; Oplirys apifera* ; Orchis 
maculata* ; 0. rnascula* ; O. militaris (Br.) ; O. Morio (D ; Br.) ; 0. ustu- 
lata*. 

SALlCACEiE : Salix purpurea (R) ; S. repens var. rosmarinifolia* ; S. vitel- 
lina (V ; C). 

JuGLANDACE^: : Juglans regia (T ; R). 

BbtuijvcevE : (Jorylus Avcilana (T ; R ; OS) ; C. maxima (T ; RD). 
FAGAOEiE : Castanea saliva (T ; R) ; Quercus Robur (Q. pedunculala) 
(T ; R ; OS, Arbor glandis). 

MuRACEiE : Canrial)is saliva (C ; D ; OS, Canapus ; Br.) ; Ficus Carica 
(AES, 1884 ; T ; R ; OS) ; Humulus Lupulus (P ; OS ; Br.) ; Morus nigra 
(T; R; OS). 

UrticacEvE : Parielaria officinalis (D ; OS ; Br.) ; Urtica dioica (D ; OS ; 
Br.) ; U. pilulifera (R) ; U. ureiis (T ; Br.). 

LoRANTHACEi^: : Viscum album (T : M). 

ARisT()LOCHiA(JEiE ; Arisloloclua Clemalitis (1) ; OS ; Br.) ; Asarurn euro- 
pa3um (D ; M ; OS, Azaruin, Vulgago ; Br.). 

PoLYuoNACEiE I Polygoiium aviculare (C ; I)) , P. Bislorla (OS, Colubrina ; 
Br.) ; P. Hydropiper (I) ; M) ; P. lapalhifolium (Br.) ; Runiex Acetosa (C ; 
II ; M ; OS, Acelosa ; Br.) ; R. alpinus* ; R. oblusifolius (D ; M ; Br.). 

CuEi^oPODiAi’E^E : Atriplex hortensis (C ; D) ; Beta vulgaris var. Cicla 
(C ; Br.) ; B. vulgaris var. crassa* ; B. vulgaris var. cruenta (B ; Br.) ; 
Cheiiopodium album* ; C. Bonus -Henricus (Br.) ; (/. Botrys (D) ; C. poly- 
spermuni* ; C. rubrurn* ; Spinacia oleracea (M ; OS). 

AMARANTHACEiE : Celosia cristata (P). 

PoRTULACACEiE : Portulaca oleracea (AEL ; T ; R ; OS). 

Caryophylij^ce^ : Agroslemma Githago (D ; OS, NigelJa ; Br.) ; Arenaria 
serpyllifolia* ; Dianthus carthusianorum (Br.) ; 1). Caryophyllus (M) ; D. 
superbus* ; Saponaria officinalis (T ; R) ; Slellaria Holostea* ; S. media 
(Br.). 

NYMPmasACEiE : Nuphar luteum (T ; M ; OS, Nenuphar : Br.) ; Nymphaea 
alba (T ; R ; Br.). 

Ranuhculacb.® : Aconitum lycoctonum (I)) ; Anemone nemorosa (Br.) ; 
A. Pulsatilla (Br.) ; A. ranunculoides* ; Aquilegia \ailgaris (M ; OS, Egilops) ; 
Clematis Vitalba (T ; D) ; Delphinium Coirsolida (OS, Consolida regales ; 
Br.); D. Staphisagria (T ; R) ; Helleborus fcelidus (C ; D); H. \dridis (M ; 
Br.) ; Nigella arvensis* ; N. damascena (M) ; N. saliva (N ; D) ; Paeonia 
peregrina* ; Ranunculus acris var. flore pleno (Br.) ; R. arvensis* ; R. auri- 
comus*; R. bulbosus (Br.) ; R.Fioaria(T; Br.) ; R. repens var. subereclus* ; 
R. BoeleratuB*. 
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Bbbbbbidacb^ : Berberis vulgariB (P ; M ; OS ; Br.). 
pAFAVEBAOXiB : Chelidonium majus (T ; R ; OS, Oelidonia, Flores Sancti 
Johannis ; Br.) ; Corydalis cava (OS, Aristologia rotunda ; Br.) ; Furaaria 
officinalis (R ; Br.) ; Glaucium flavum (T ; R ; N ; D) ; Papaver Rhooas 
(AEL ; T ; M ; Br.) ; P. somniferum (T ; R ; OS ; Br.). 

CEtJOiTBRa! : Alliaria officinalis* ; Barbarea vulgaris* ; Brassica campestris, 
var. Rapa (T; Br.), subvar. depressa and subvar. oblonga ; B. Napus (C ; Br.) ; 
B. Napus var. Napobrassica* ; B. oleracea var. acephala, subvar. sabellica*, 
and subvar. viridis* ; B. oleracea var. capitata (0 ; M ; Br.) ; Capsella Bursa- 
pastoris (CV, 141, recto ; M ; OS, Bursa pastoris ; Br.) ; Cardaniine pratensis 
(Br.) ; Cheiranthus Cheiri (T ; R ; Br.) ; Cochlearia Arnioracia (C ; U ; OS, 
Raffanus (merreuch) ; Br.) ; Diplotasis ten\iifolia* ; Eruca sativa (T ; R) ; 
Hesperia matronalis var. hortensis, subvars. albiflora and purpm-ea (sp., Ov.) ; 
Isatis tinctoria var. sativa and var. vulgaris (sp., D ; P) ; Lepidium campestre :* 
L. latifolium (I) ; Br.) ; L. ruderale (Br.) ; L. sativum (T ; Br.) ; Matthiola 
incana (T ; R ; Br.) ; Nasturtium officinale (C ; D ; OS) ; Raphanus sativus 
(AEL ; T ; R ; OS, Raffanus (reuch) ; Br.) ; Rorippa sylvestris* ; Sinapi.s 
alba (N ; C ; Br.) ; S. arvensis (AEL ; D ; Br.) ; Sisymbrium officinale (N ; 
Br.) ; S. Sophia (Br.). 

CBASSULACEiE : Seduiu acre (D ; Br.) ; S. album (M ; Br.) ; S. roseum (N ; 
D) ; S. rupestre* ; S. Telephium var. album and var. purpureum (sp., A ; 
OS, Vermicularis ; Br.) ; Sempervivum tectorum (T ; M ; OS, Barba iovis ; 
Br.). 

Saxifbagacb.® : Ribes rubrum* ; R. Uva-crispa* ; Saxifraga granulata 
(Br.). 

Rosace.® : Agrimonia Eupatoria (D ; OS ; Br.) ; Alchemilla vulgaris 
(M ; OS ; Br.) ; Aruncus sylvester* ; Cydonia oblonga (T) ; Filipendula 
hexapetala (T) ; Fragaria vesoa (P ; OS, Fiage ; Br.) ; F. moschata* ; 
Geum intermedium XG. urbanum* ; G. urbanum (P ; OS, Garioffilata ; Br.) ; 
Potentilla alba* ; P. Anserina (OS, Protentilla ; Br.) ; P. erecta (M ; OS, 
Tormentilla ; Br.) ; P. reptans (T ; R ; OS, Pentafilon ; Br.) ; Poterium 
Sanguisorba (M) ; Prunus avium (T ; R) ; P. domestica (T ; R) ; P. Persica 
(C ; D) ; P. spinosa (R ; OS, Accacia ; Br.) ; Rosa canina (T ; C) ; R. galUca 
(P ; OS) ; Rubus fruticosus (D ; OS, Morabacci ; Br.) ; Sanguisorba officinalis 
(N ; D) ; Sorbus domestica (T ; R). 

Lbgtjminos.® : Cassia obovata (ART) ; Cicer arietinum (T ; R ; OS, Ci- 
trullus ; Br.) ; Colutea arborescens (T ) ; Genista germanica* ; G. tinctoria 
(R) ; Glycyrrhiza glabra (T ; M ; OS ; Br.) ; Lathyrus sativus (AES, 1887 ; 
T ; R) ; L. sylvestris* ; L. tuberosus (T ; R) ; Lens culinaris (AES, 1884 ; 
T ; R ; OS ; Br.) ; Lotus corniculatus (V) ; Lupinus albus (T ; R ; OS) ; 
Medicago lupulina (Br.) ; Melilotus dentata* ; Ononis spinosa (R) ; Phaseolus 
vulgaris* ; Pisiun sativum (T ; R ; OS ; Br.) ; Sarothamnus scoparius (Br.) ; 
Spartium junceum (T ; R) ; Trifolium arvense (D) ; T. montanum* ; T. 
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pratense (M ; Br.) ; Trigonella cssriilea* ; T. corniculata* ; T. Foeniim- 
greBcixm (T ; R ; OS, Feniigrecum) ; Vicia Faba (AES, 1884 ; T ; R ; OS, 
Faba ; Br.) ; V. saliva (AEL ; C ; OS, Orobus ; Br.) ; V. sepium*. 
Sapindaceje : Canliospernium Halicacabum***. 

Geraniace^ : Erodium cicutariuin (Br.) ; Geranium dissectum (M) ; 
G. pratense* ; G. Robertianum (OS, Herbea rubea) ; G. rotundifulium ? ; 
G. sanguineum (OS, Dens leonis). 

OxALiDACEAi: : Oxalis Actetosella (OS, Alleluia ; Br.). 

Lina('E^ : Liiiuni usilalissirnum (T ; R; OS; Br.). 

Rutace^ : Ruta graveolens (T ; R ; OS ; Br.). 

Euphorblace.e : Euphorbia CyparLssias (N ; D) ; E. Helioscopia (D ; 
Br.) ; E. Lathyris (1) ; OS, Titimallus ; Br.) ; E. Replus (T) ; E. platyphyllos 
(R) ; Merc'uiialis annua (D ; OS) ; M. ixerennis ('1') ; Ricinus (communis (T ; 
R; Br.). 

Buxace^o : Buxus semper vii’ens var. arborcscens (T ; R ; OS). 
Balsaminacic.e : Impatiens Balsamina*. 

ViTAc’EyE : Vilis vinifera (AES, 1884 ; T ; R ; OS, Passule, Vitis ; Br.). 
Malvacje^e : Altlia^a officinalis (T ; R ; OS ; Br.) ; A. rosea (D) ; Gossy- 
pium herbaceum (AR ; ME) ; Malva Alcea (Br.) ; M. rotundifolia (R ; Br.) ; 
M. syIv<*striH (T ; R ; Br.). 

Guttiker-E : Hyperu um hirsutum* ; H. montanum* ; H. perforatum 
(D ; OS, Ypcrieoii ; Br.). 

Tamaricace.e : Myiicaria gormaniea*. 

V^JOLAOEA<: : Viola odorata (T ; R ; Br.) ; V. tricolor (R ; OS, Yacea ; 
Br.). 

Thymel/EAOE/E : Daphne Mezereum*. 

Onagrac’E.e : Epilobium hii-sutuni (R). 

Araliace.e : Hedera Helix (T ; R ; OS, Edera ; Br.). 

Umbej.lifek/E : Ammi majus (M) : A. Visnaga (6th eeiitiuy — vidt Spiague 
in Journ. Bot. 1922, 213) : Anet hum graveolens (AEL ; T ; R . OS) ; Angelica 
sylvesiris* ; Anthriscus Oerefolium (C ; OS, Cerifolium) ; A. sylvestris * ; 
Apium graveolens (AES, 1887 ; T; R; Br.) ; Archaiigelica officinalis 
(M ; Br.) ; Astrantia major* ; Bupleurum rotundifoliurn (R ; OS, Durchwaehs ; 
Br.) ; Carum Carvi (N ; C ; D) ; Conium maculatum (T ; R) ; Coriandriuu 
sativum (AEL ; T ; R ; Br.) ; Daucus Carota (T ; R ; OS, Pastinaea 
domestiea ; Br.) ; Eryngium campestre (T ; N) ; Fienicjulum vulgare (T ; 
R ; Br.) ; Heracleuin Sphondylium (D ; M ; OS, Branca ursina ; Br.) ; 
Laserpitium latifolium* ; Levisticum officinale (C ; D ; OS ; Br.) ; Meum 
athamanticum (A ; Br.) ; Pastinaea sativa (N ; C ; D) ; Pelroselinuiu 
hortense (T ; R ; OS ; Br.) ; Peucedanum Gervaria* ; P. officinale (T ; M) ; P. 
Ostruthium (OS, Astrens ; Br.) ; Pimpinclla Anisxmi (T ; R ; Br.) ; P. major* ; 
Sanicula europam (M ; OS, Diapensia ; Br.) ; Sison Amomum* ; Sium angusti- 
folium (D) ; S. Sisarum (C ; Br.) ; Smyrnium Olusatrum (T ; R). 

PvBOXiAOE.^ : Pyrola rotundifolia (OS ; Br.). 
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Ebioaob^ : Oalluna vulgaris (OS, Mirica ; HB, Held). 

Pbimuiaoe.® ; Aiiagallis arvensis (D ; Br.) ; A. fosmina (T ; Br. ) ; Cycla- 
men europsBum (N ; M) ; Lysimachia Nummularia* ; L. vulgaris (D) ; Primula 
elatior (Br.) ; P. veris (OS, Herba paralisis ; Br.). 

Olsaoba! : Ligustrum vulgare (T ; R). 

GENTiANAOBiE : Centaurium umbellatum (T ; M ; Br.) ; Gentiana cruciata 
(Br.) ; G. lutea (D ; M). 

Apooynacb.® : Nerium Oleander (T ; R) ; Vinca minor (D ; Br.). 

AscLBPiADACBa: : Vincetoxicum officinale (D ; Br.). 

CoNVOLViTLACEiE : Calystegia sepiura (T ; R ; OS, Volubilis media ; Br.) ; 
Convolvulus arvensis (D) ; Cuscuta Epilinura (R). 

Bobaoinace.® : Anchusa azurea (A. italica) (N) ; A. officinalis (M ; OS, 
Bugloasa ; Br.) ; Borago officinalis (M ; OS ; Br.) ; Echium vulgare (M ; Br.) ; 
Lithospermum arvense* ; L. officinale (B ; M) ; Lycopsis arvensis* ; Sym- 
phytum officinale (D ; OS, Consolida maior ; Br.). 

VBEBENACBiB : Verbena officinalis (B ; OS ; Br.). 

Labiat.® : Ajuga Chamsspitys (N ; B) ; A. reptans (M) ; Ballota nigra* ; 
Glechoma hederacea (M ; OS, Edera terrestris ; Br.) ; Hyssopus officinalis 
(B ; Br.) ; Lamium album (B ; Br.) ; Lavandula officinalis (M) ; L. Spi<!a 
(T.) ; L. Stoechas (B ; OS, Sticados arabicum) ; Leonurus Cardiaca (M ; OS, 
Cardiaca ; Br.) ; Marrubium vulgare (C ; B ; OS ; Br.) ; Melissa officinalis 
(T ; M ; Br.) ; Melittis Melissophyllum (OS, Melissa) ; Mentha aquatica 
(T ; M) ; M. arvensis* ; M. gentilis (B) ; M. Pulegiutn (T ; R ; Br.) ; M. 
rotundifolia* ; M. sativa (T ; V ; B) ; M. sylvestris (N ; C ; B) ; M. viridis 
(T) ; Nepeta Cataria (C ; M) ; Ocimura Basilicum (T ; R ; Br.) ; Origanum 
Majorana (T ; OS, Majorana ; Br.) ; O. vulgare (C ; M ; OS ; Br.) ; Prunella 
vulgaris (M ; OS, Brunella) ; Rosmarinus officinalis (AEL ; C ; B ; OS, 
Anthos ; Br.) ; Salvia officinalis (N ; Br.) ; S. pratensis (M ; Br.) ; S. 
Sclarca* ; Satureja Acinos (B) ; S. hortensis (C ; OS) ; Stachys germanica 
(M) ; S. officinalis (A ; OS, Betonica ; Br.) ; S. recta* ; Teucrium Botrys* ; 
T. Chamasdrys (T ; B) ; T. flavum (B) ; T. Scordium (B) ; Thymus Serpyllum 
(C ; B ; Br.) ; T. vulgaris (C ; Br.). 

SoLANACE® : Atropa Belladonna (T ; M ; Br.) ; Capsicum annuum* ; 
C. cordiforme* ; C. longum* ; Batiu-a Metel (AR) ; Hyoscyamus niger var. 
pallidus* (sp., R ; OS, Jusquiamus ; Br.) ; Mandragora officinarum (T ; B ; 
AR) ; Physalis Alkekengi (B ; M ; OS, Alkekengi ; Br.) ; Solanum Melon- 
gena (AR ; M) ; S. nigrum (T ; M ; OS, Solatrum ; Br.). 

SOBOPHUIAEIAOE® : Bigitalis ambigua* ; B. purpurea* ; Euphrasia offi- 
cinalis (OS, Eufragia ; Br.) ; linaria spuria (B) ; L. vulgaris (A ; OS ; Br.) ; 
Scrophularia aquatica* ; Verbascum Blattaria* ; V. Lychnitis var. album* 
(sp., B); V. nigrum* ; V. phlomoides (R); V. Thapsus (B ; Br.) ; Veronica 
agrestis* ; V. Beccabunga (M ; Br.) ; V. Chamasdrys (OS, Gamandria ; Br.) ; 
V. hederifolia* ; V. officinalis* ; V. Teucrium (Br.). 

AdANTHAOB® : Acanthus mollis (N ; V ; 0 ; PD). 
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Plantaginaoe^s : Plantago Coronopus (T ; D) ; P. lanceolata (T ; M ; 
OS, Plantago minor ; Br.) ; P. major (T ; R ; OS, Plantago inaior ; Br.) ; 
P. media* ; P. Psyllium (D). 

Rubiaob^ : Galium Aparine (T ; V ; D ; R) ; G. Mollugo* ; G. verum 
(D ; M) ; Rubia tinctorum (D). 

Caprifoliace^ : Lonicera Periclymenum (R) ; Sambucus Ebulus (C ; 
D ; Br.) ; S. nigra (T ; D ; OS ; Br.). 

VALERiANACBiE : Valeriana officinalis var. latifolia* (sp., OS; Br.); V. Phu*. 
DiPSAOACEiE : Dipsacus fullonum (D ; M ; OS, Virga pastoris) ; D. sylvestris 
(R ; OS, Cardo ; Br.) ; Knautia arvensis (M) ; Succisa pratensis (M ; OS, 
Morsus diaboli ; Br.). 

CucuRBiTACKAfl : Bryonia alba^ (N ; C ; D) ; Citrullus Colocynthis (M) ; 
C. vulgaris (AES, 1884 ; R) ; Cucumis Melo var. Cantalupo (sj)., R) ; C. salivus 
(T ; R) ; Cucurbita Pepo (R) ; Ecballium Elaterium (T ; N ; D ; M) ; 
Ijagonaria vulgaris (AES, 1884 ; T ; R ; OS, Cucurbita ; Br.) ; Momordica 
Balsamina (AEL ; M). 

Campanulaoe^ : Campanula Rapunculus (M ; Br.) ; C. Tiachelium*. 
CoMPosiTA^ : Achillea Millefolium (M ; OS, Millefolium ; Br.) ; A. Ptarmica 
(D ; OS, Piritrum ; Br.) ; Aiiacyclus Pyrethrum (JN ; 1)) ; Antennaria dioica*; 
AnihemLs Cotula (A ; M ; Br.) ; A. tinctoria (1)) ; Arctium I-^appa (I) ; OS, 
l.appaeiuiii and L. rotundum) ; Artemisia Abrotanum (D ; Br.) ; A. 
Absinthium (T ; R ; Br.) ; A. pontica (1) ; M) ; A. vulgaris (B ; M ; OS, 
Arthemisia ; Br.) ; Aster Amellus (T ; V ; C) ; Beilis perennis (P ; OS, 
Piemula veris ; Br.) ; B. peremiis var. hortensis* ; Calendula officinalis (C ; 
P ; OS, Caput monachi ; Br.) ; Cailina acauhs (Br.) ; C. vulgaris (Br.) ; 
Carthamus tinctorius (AES, 1884 ; T ; M ; Br.) ; Centaiirea Cyaiius (R ; 
OS, Elores frumontorum ; Br.) ; Chrysanthemum Leucanthemiuu (Br.) ; C. 
Parthenium (T ; R ; OS, Eebrifuga ; Br.) ; Cichorium Endivia (V^ ; C ; D) ; 
C. Intybus (T ; R ; OS, Cicorea ; Br.) ; Cnicus benedictus (T) ; Crepis 
tectorum* ; Cynara Scolymus (T ; R) ; Echinops sphaerocephalus* ; Eupa- 
torimn cannabinum (M) ; Filago germanica (M) ; Helichrysum arenarium* ; 
Hieraciurn Pilosella (OS ; Br.) ; Inula Helenium (T ; R ; Br.) ; Lactuca 
sativa (T ; R) ; L. sativa var. crispa* ; L. Scariola (T ; 1)) ; Matricaria 
Chamomilla (T ; R ; OS, Camomilla ; Br.) ; M. inodora* ; Onopordon 
Acanthiuiu (D ; M; Br.); Petasites hybridus (D) ; Puhcaria dyscnterica (M) ; 
Santolina Chamflecyparissus (D) ; Senecio Fuchsii* ; S. Jacobaia (M ; Br.) ; 
S. vulgaris (T ; 1) ; R ; Br.) ; Silybum Marianum (T ; OS, Yringus ; Br.) ; 
Sonchus arvensis* ; S. asper (R) ; S. oleraceus (D ; R ; OS, Ferula) ; Tagetes 
patula* ; Tanaceium vulgare (M ; OS, Tanacetum, Tamarindus ; Br.) ; 
Taraxacum officinale (T ; M ; Br.) ; Tragopogon pratensis (M) ; Tussilago 
Farfara (D ; OS, AppoUinaria ; Br.) ; Xantluum strumarium (D ; OS, Lappa 
minor ; Br,). 
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12. IderUification of the Figures, 

In view of the historic importance of Fuchs’s herbal, it is soinewliat surprising 
that no adequate botanical account of it has been published previously. A 
complete list of identifications of the figures was given by Salomon Schinz, in 
1778, as an appendix to his ‘ Anleitung zu der Pflanzenkenntnisz.’ This was 
very well done for the period, though it contains, as might be expected, a 
moderate proportion (about 6 per cent.) of erroneous determinations, as well 
as various others which are incomplete. Owing to the list being hidden away 
in a relatively ephemeral Introduction to Botany, it has been almost entirely 
overlooked by subsequent authors. Sprengel evidently did not know of its 
existence : his list of the species figured included less than 300 of the 517 
illustrations, and about 40 (13 per cent.) of his identifications are erroneous, 
among the more striking examples being “ Blitum virgatum ” (Chtnopodvum 
polyspermum), "'Convolvulus arvensis'' (Calystegia sepium), and Polygonum 
Convolvtdus ” (Convolvulus arvensis). Greene’s chapter on Fuchs in his 
“ Landmarks of Botanu^al History,” gives perhaps the best general idem of 
the nature of the work and is very interesting and suggestive, but is based on 
insufificient investigation, and is inaccurate in matters of detail f- His sections 
on “Vegetative Organography,” “Inflorescence,” and “Anthology” repay 
study. The accounts given by Roth (1899) and Stiibler (1928) arc biographical 
and bibliographical, rather than botanical. As an introduction to the subject, 
Arber’s ‘ Herbals ’ is excellent. 

In the following enumeration a special rimning number has been assigned 
to each figure. This is succeeded by the Latin and German names used by 
Fuchs and by references to his * Historia ’ (1542), ‘ New Kreiiterbuoch ’ (1543) 
and ‘ VivsB Imagines ’ (1545). Where the species was figured by Brunfels, a 
reference to that author is inserted, the Arabic figures indicating the running 
number adopted by Sprague (1928). Then follow the names used by C'aspar 
Bauhin and Limie, the now accepted name being added where it is different 
from the Linnean. Where a species is still emifloyed luedicinally according to 
Potter’s ‘ Cyclopfisdia of Drugs ’ or Leclerc’s ' Ph>i}otherapie,’ the relevant pages 
of those works are cited. The habitats given in the ‘ Historia ’ and ‘ New 
Kjpeuterbuoch ’ are added. 

As it is sometimes difficult to trace the origin of the generic names (chapter- 
headings) used by Fuchs, references to these are supplied in all cases. The 
chapter-numbers are those of the ‘ Historia,’ the number in the * New 
Kreiiterbuoch ’ being added in brackets, wherever it is different. The sequence 
of figines is that of the ‘ Historia,’ the six additional figures appearing in the 
‘ New Kretiterbuoch,’ ‘ Den Nieuwen Herbarius ’ and ‘ Viv® Imagines ’ being 

t The following slips may be noted : Greene, p. 200, the definition of “ stipulie ” was not 
original, but borrowed from Isidorus ; p. 209, Solanum Mdongena is riot associated with S, nigrum 
and Atro'pa Belladonna ; p. 210, Fuchs’s two species of Vnbena are V, officinalis and Sisymbrium 
officinale ; p. 212, Absinthium Seriphium Fuchs is Sisymbrium Sophia ; p. 216, Acorus officinarum 
and Tageies indica are not generic names ; p. 218, Ocimastrum is not new in Fuohs. 
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given in an appendix. The figures in the last three works follow the same 
general sequeiuje as in the ‘ Historia ’ : whore they have been transposed to 
another part of the work, they may be found by means of the Index of Latin 
and German names (p. 037). 

The following abbreviations have been adopted : — N.K., New Kreuterbuoch ; 
N.H., Den Nieuwen Herbarius ; Irn., VivaB Imagines ; Br , Brunfels ; C.B.P., 
Caspar Bauhin, Pinax ; L. Sp., Linn. Sp. PI. ed. 1 ; P.C., Potter’s Cyclopaedia 
of Drugs ; L.P., Leclere, Phytothc'Tapie. Arabic numerals without jireceding 
letters indicate the pages of the ‘ Hi.storia.’ 

It may be noted that p]). 34-59 of the ‘ Historia ’ are erroneously numbered 
35-00 : the actual printed page-number f)f a figure has been cited in each of 
these cases, in order to avoid confusion. Isolated pages which happen to 
be wrongly numbered (e.g., 473 as ‘^470,” 470 as ‘‘ 473,” 588 as “ 488 ”) are, 
however, cited under their correct numbers. 

Cap. I : Absinthium Diosc. HI, xxiii (xxvi), xxiv (xxvii). 

1. Afmththiuin vulgarly Wermuot, I ; N.K. t. i; Im. 2. — Br. 193. Ahsin- 
tfhi'um Poriticam, sejt Rommum ojjicinarHm.y sen Dioscoridis C.B.P. 138. Arte- 
tnlmt Almnthiuni L. Sp 848 ; P,(/. 308 ; L.P. 31, 127. — Habitat avowedly 
taken from Oribasius and Apuleius. 

2. Svriphium Absinfhiumy Welsomen, Welsamen, 2 ; N.K. t. ii. Nasivrtium 
<vflvfMri'y Im. 205. -Hr. 203. Nasturtium, sylmstre Unuissime. divisum C.B.P. 
105. Sisymbrium Sophia L. Sp. 659. — “ By waysides, vineyard walls, and 
liedge-row's in Germany.” 

Cap. II : Abkotoni^m Diosc, TIT, xxvi (xxix). 

3. Abrotonum niaSy Stabw urtz meniile, Staubwiirtz, 0 ; N.K. t. iii ; Im. 4. — 
Br. 207. Ahrotanum mas angicsti folium mijus C.B.P. 136. Arti^misia Abro- 
tanum L. Sp. 845 ; Spreng. Gesch. Bol . i. 208 ; P.C. 205. — “ Grown in gardens 
in Germany.” 

4. AbroUmurn fa^mimiy Stabwmrtz WTible, 7 ; N.K. t. iv ; Absinthium Ponii- 
cuniy Im. --Absinthium. Fonticum tenuifoHum inexmum C.B.P. 138. Artemisia 
pontica L. Sp. 847 ; Spreng. Gesch. Bot. i. 208. — ” On hills, and about moun- 
tains, and on sandy roads.” 

Cap. Ill : Asarum Diosc. I, ix. 

5. Asarum, Haselwurtz, 10; N.K. t. v; Im. 5. — Br. 17. Asarum C.B.P. 
197. Asarum curopmm L. Sp. 442 ; P.C. 15 ; L.P. 20. — “ Likes rough and 
dry soil, but is sometimes found in moist woods in stiff soil.” 

Cap. IV : Aoorum Diosc. I, ii. 

6. Amrum officinarum, Drachenwurtz, 12 ; N.K. t . vi. Gladiolus luteus, Im, 
6.~Br. 113. Acorns adulterinus C.B.P. 34. Iris Pseudacorus L. Sp. 38 ; 
P.C. 310 ; L.P. 22.— ‘ By stream-banks and ponds, and in damp meadows.” 
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Cap. V : Althaea Diosc. Ill, cliii (clxiii). 

7. Althaea, Eibiach, 15 ; N.K. t. vii ; Im. 7. — Br. 186. AUhcea Dioscoridia 
et Plinii C.B.P. 315. AUhcea officinalis L. Sp. 686 ; P.C. 182 ; L.P. 191. — 
‘‘ Prefers moist rich land, as in water-meadows near ditches. Also planted 
in almost all gardens.’’ 

Cap. VI : Anagallis Diosc. II, ccix. 

8. Anagallis mas, Gaiichheyl mennle, 18 ; N.K. t. viii ; Im. 8. — Br. 83. 
Anagallis phoeniceo flare C.B.P. 252. AnagaUis arvensis L. Sp. 148 ; P.C. 216. — 

In vineyards and fields, and especially among stubble.” 

9. Anagallis flemina, Gauchheyl weible, 19 ; N.K. t. ix ; Im. 9. — Br. 84. 
Anagallis cwruleo flora C.B.P. 252. Anagallis foemina Mill. Gard. Diet. ed. 8, 
no. 2. — Same habitat as No. 8. 

Cap. VII : Alsinb Diosc. II, ccxiv ; Plin. XXVII, iv. 8. 

10. Alsine rrnior, Huenerderm, 21 ; N.K. t. x. AUines primum gonuJi, 
Im. 10. — Br. 234. Alsine media C.B.P. 250. Alsine media L. Sp. 272. aS7c/- 
laria media Vill. ; P.C. 68. — All the year round in gardens, vineyards, woods, 
and rich fields.” 

11. Alsine media, Huenerserb, 22; N.K. t. xi. AUines alterum genus, 
Im. 11. —Alsine Ohammlrifolia flasculis pediculis oblongis insidentibus C.B.P. 
250. Veronica agrestis L. Sp. 13. — Same habitat as No. 10. 

12. Alsine minor, Kleinvogelkraut, 23 ; N.K. t. xii. Alsinea tertium genus, 

Im. 12. — Alsine minor muUicaulis C.B.P. 250. Arenaria serpyllifolia L. Sp. 
423. — Same habitat as No. 10. ' 

Cap. VIII : Anthemis Diosc. Ill, cxliv (cliv). 

13. Chamcemelon leucanthemum, Camillen, 25; N.K. t. xiii ; Im. 14. —Br. 
232. ('hamcemelnm vulgare, Leucanthemum Dioscoridia C.B.P. 135. Matrix 
caria Ckcmamilht L. Sp. 891 ; Spreng. Gesch. Bot. i. 268 ; P.C. 65 ; L.P. 170. — 
“ In cornfields, and in hard dry poor soil by waysides/’ 

14. Chamtemelum chrysanthemum. Gel Camillen, 26 ; N.K. t, xiv ; Im. 15. — 
Anthemis tinctoria L. Sp. 896 ; Spreng. Gesch. Bot. i. 268. — “ In hard dry soil 
by waysides. Is called Streichbluom because the women collect it for stroking 
and strengthening their bedding.” 

15. Chamcemelum eranthemon, Rittersporn, 27 ; N.K. t. xv. Conaolida 
regia, Im. 239. — Br. 21. Conaolida regalia arvensis C.B.P. 142. Delphinium 
Conaolida L. Sp. 630 ; P.C. 160. — Same habitat as No. 13. 

Cap. IX : Anbthtjm Diosc. Ill, lx. (Ixvii). 

16. Anethum, Dyll, 30 ; N.K. t. xvi ; Im. liS,—Anethum hartenae C.B.P. 147. 
Anethum graveohna L. Sp. 263 ; P.C. 92 ; L.P. 139. — “ Planted everywhere in 
gardens. Also occurs spontaneously, like Fennel.” 
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Cap. X : Aizoon Diosc. IV, Ixxxviii (Ixxxix). 

17. Sedum maius, Gros« Hauszwurtz, 32 ; N.K. t. xviii ; Im. 17. — Br. 273. 
Sedum maju8 vulgare C.B.P. 283. Sfmpervivum tectorum L. Sp. 464 ; P.C. 
139 ; L.P. 218. — On houses, old walls, roofs, and high mountains.” 

18. Sedum minus mas, Klein HaiLszwiirtz mennle, 33 ; N.K. t- xviii ; Tin. 18. — 
Sedum minus lutsum folio acuto C.B.P. 283. Sedum rupesire, var. /?, L. Sp. 431 ; 
Praeger in Journ. Hort. Soc. xlvi. 265, fig. 156. — “On walls and old roofs, high 
woods, and hot sandy fields and heaths.” 

19. Sedum minus fmmina, Klein Hauszwurtz weible, 35 ; N.K. t. xix ; Im. 
19. —Br. 242. Sedum minus tereiifolium album C.B.P. 283. Sedum album 
L. Sp. 432 ; Praeger, 1. e. 182, fig. 102. — Habitat as in No. 18. 

20. Sedi Urtium genus, Katzentreuble, 36 ; N.K. t. xx ; Im. 20. — Br. 241. 
Sempervivum minus t^ermiculatum acre C.B.P. 283. Sedum acre L. Sp. 432 ; 
Praeger, l.c. 246, fig. 143 : L.P. 218. — “ In stony places, shady sepulchres, 
and by the moats of towns ” (“ shady sepulclires ” copied from Dioscorides). 

Cap. XI : Arnoglosstim Diosc. II, clii. ((diii). 

21. Planfago maior, Brcyt Wcgrich, Hot Wegerich, 38 ; N.K. t. xxi ; Im. 
21 , -Br. 4. Planiago latifolia sinuata (-.B P. 180. PlanUigo major h, Sp. 112 ; 
P.C. 221 ; L.P. 218. — “ Prefers moist situations.” 

22. Planiago minor, Spitziger Wegrich, 39. Breyter Wegrich, N.K. t. xxii. 
PUintago media, Im. 22. — Br. 2. Planiago angusiifolia major C.B.P. 189. 
Planiago lanceolata L. Sp, 1 13 (leaves) and P. media 1 j. l.c. (st‘apes). — A composite 
figure, the leaves having apparently been adapted from Brunfels's figure of 

Planiago minor ” (P. lanc4iolata L.), M'hereas the scaj)es seem to have been 
drawn from specimens of P. media L. — “ Leaves spread out on the ground like 
a star, rough and hairy, with seven plicate nerves, tongue like. Peduncles 
terete, hairy, about a span long, bearing at the apex a spike of white and ])urple 
sweet -smelling flow'ers.” This descrixfiion, added in the New Kreiiterbuoch, 
is mainly copied from Bock's New Kreiitter Buoch, fol. Ixi, verso (1539), and 
aiiplies exclusively to PlanUigo nudia, — “ In moist places, also on balks of 
fields, and in gardens and meadow's.'’ 

Cap. XII : Allsma Diosc. Ill, elix (clxix). 

23. Plantago-aquatica (Alisma, Damasonium), Wasser Wegrich, 42 ; N.K. 
t. xxiii ; Im. 24. — Br. 3. Planiago aqualica latifolia C.B.P. 190. Alisma 
Plantagoaquatica L. Sp. 342 ; P.C. 297. — “ Everywhere in lakes, pools, swamps, 
and ditches.” 

Cap. XIII : Artemisia Diosc. HI, cxvii (cxxvii), cxviii (cxxviii). 

24. Artemisia latifolia, Beifuosz, 44; N.K. t. xxiv ; Im. 25.— Br. 139. 
Artemisia vulgaris major C.B.P. 137. Artemisia vulgaris L. Sp. 848 ; P.C. 192 ; 
L.P. 177.— “ Leaves resembling those of Wormwood (No. 1), but larger and 
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fatter, deep green above and white beneath.** — “ In watered uncultivated 
rough places.** 

25. Artemisia tenuifolia (Matrimria), Mettram, 45 ; N.K. t. xxv. Artemisice 
ramosce alUra species, Im. 26. — Br. 86. Matricaria vulgaris C.B.P. 133. Matri- 
caria Parihenium L. Sp. 890. Chrysanthemum Parthenium Bernh. ; P.C. 104. — 
“ Flowers like those of Chamomile (No. 13), with a yellow centre and a ring of 
little white petals, but smaller and more delicate.” — “ In gardens, and in dry 
and stony places, by walls and fences.” 

26. Artemisia monoclonos (Tanacetum, Tageies), Reinfarn, 46 ; N.K. t. xxvi. 
Artemisia tenuifolia Tm. 27. — Br. 87. Tanacetum vulgare lufeum C.B.P. 132. 
Tanacetum vulgare L. Sp. 844 ; P.C. 279 ; L.P. 29. — “ Also called Wurmkraut 
in Gk^rman, because it kills and expels intestinal worms.** — On the banks 
of streams, in vineyards, and on the balks of fields (Reinen), hence its German 
name ‘ Reinfarn.* ’* 

27. Tagetes indica, Indianische Negelen, 47 ; N.K. t . xxvii. Flos Indianue, 
sive Viola flawmiea, Im. 28. — Tanacetum. africanum-, seu jlos africanus minor 
C.B.P. 133. Tagetes patula L. Sp. 887. — “ A lovely flower grown nearly every- 
where in gardens and as a pot-plant. A recent introduction, quite unktiown 
formerly.” 

Cap. XIV : Apakine Diosc. Ill, xciv (civ). 

28. Aparine Klebkraut, 50 ; N.K. t. xxviii ; Im. 29. — Aparine vulgaris 
C.B.P. 334. Galium Aparine L. Sp. 108 ; P.C. 71. — “ In corn and flax-fields , 
in gardens, and by fences and hedges.” 

Cap. XV : Acanthus Diosc. Ill, xvii (xix). 

29. Acanthus vera, Welsch Bornklaw, 52 ; N.K. t. xxix ; Im. ZO,— Acanthus 
sativus vel mollis Vergilii C.B.P. 383. Acanthus mollis L. Sp. 639 ; Sibth. FI. 
Grace, t. 610. — Account taken bodily from Dioscorides. 

30. Acanthus germanica, Tciitsch Bernklaw, 53 ; N.K. t. xxx. Acanth^is 
vulgaris, Im. 31. — Br. 206. Sphondylium vulgare hirautum C.B.P. 157. 
HeracUum Sphondylium L. Sp. 249. — “In orchards and sandy meadows.” 

Cap. XVI : Spina alba Diosc. Ill, xii (xiv). 

31. Spina-alba hortensis {Carduus Marice), Marion Distel, 56 ; N.K. t. xxxi ; 
Im. 32. — Br. 127. Carduus albis maculis notatus vulgaris C.B.P. 381 . Carduus 
Marianus L. Sp. 823. Silybum Marianum Gaertn. — “ Planted in gardens.*’ 

32. Spina-alba sylvestris, Weisz Wegdistel, 57 ; N.K. t. xxxii ; Im. 33. — 
Br. 172. Spina alba tomentosa latifolia sylvestris C.B.P. 382. Onopordum 
Acanthium L. Sp. 827. — “ In uncultivated and sandy places and by fences.” 

Cap. XVII : AsPABAaxTS Diosc. II, cli (clii). 

33. Asparagus, Spargen, 58 ; N.K. t. xxxiii. Asparagus aUUis, Im. 34.— 
Br. 208. Asparagus saliva C.B.P. 489. Asparagus officinalis var. tdlilis L. • 
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Sp. 313 ; P.C. 16 ; L.P. 40. — ** The druggists knock off one letter and call the 
plant ‘ Sparagos.’ — ** Cultivated in gardens, and occurs spontaneously in 
some stony places.*' 

Cap. XVIIT : Anonis Diosc. Ill, xviii (xxi). 

34. Anonifi {Resta hovis, Remora aratri), Hawhcckel, 60 ; N.K. t. xxxiv ; 
Im. 35 . — Anonifi spinom flora piirpurm C.B.P. 38ih Ononis spinosa L. Sp. 
716. — ‘‘ Flowers flesh-coloured red, so like those of the French Jiean or Common 
Pea, that one can hardly tell one from the other .” — “ In rich clayey cultivated 
fields.” 

Cap. XIX : Anisum Diosc. TIT, Iviii (Ixv). 

36. Enisz, 62 ; N.K. t. xxxv ; Im. 36. — Br. 173. Anisum hsrbariis 

C.B.P. 159. PimpineUa Anisim L. Sp. 264 ; P.C. 11 ; L.P. 135. A native 

of Syria, but sown in gardens everywhere in Germany ’ 

Cap. XX : Aote Diosc. IV, elxxi (clxxiv), clxxii (clxxv). 

36. SambuctLS, Holder, 64 ; N.K. t. xxxvi ; Tm. 37. — Br. 244. Sambuciis 
fructu in umbella nlgro CMl.P. 456. JSatnban/s nigra L. Sp. 269 ; P.C. 96 ; 
L.P. 67. — ” In shady places, and on broken ground, and by water.” 

37. EbuluSy Attich, 65 ; N.K. t. xxxvii ; Im. 38. — Br. 142. Rambucm 

humilis sive Ebnlus C.B.P. 456, Sambuais Ebulus L. Sp. 269; P.C. 95; 

L.P. 58. — Same habitat as No. 36 ; also occurs occasionally in fields. 

Cap. XXI : Ammi Diosc. Ill, Ixiii (Ixx). 

38. Ammiy Amey, 67 ; N.K. t. xxxviii ; Im. 39 . — Ammi majits C.B.P. 159. 
Ammi majiu^ L. Sp. 243. — “ Nowhere .spontaneous in Germany. Vory prolific 
when sown, and difficult to extirpate.” 

Cap. XXII : ArI'M Diosc. II, cxcvii. 

39. Arumy Pfaffenpynt, 69 ; N.K. t. xxxix ; Im. 40. — Br. 12. Arum 
vulgare non rmciihitum C.B.P. 195. Annn maculafnm L. Sp. 966; P.C. 89; 
L.P. 215. — “ In woods and hedges, and shady, cold, damp places.” 

Cap. XXin : Arciitm Diosc. IV, cv (cvii). 

40. Personalia (Lappa maiory Bardana.), Grosz Kletten, 72 ; N.K. t. xl ; 
Ira. 41 . — Lappa major, Arciimi Dioscoridis C.B.P. 198. Arctium Tjappa L. 
Sp, 816 (A, nmjvs Bernh.) ; P.C. 44 ; L.P. 69.- Behind fences, near borders 
of fields, in old courtyards and uncultivated places.” 

Cap. XXIV ; Ascyron Diosc. Ill, clxii (clxxii). 

41. Ascyrwm, Harthoew, 74 : N.K. t. xli ; Im. 42 . — Androscerrum hirsutum 

C.B.P. 280. Hypericum hirsudum, var. L. Sp. 786. — In rough uncultivated 

places.” 
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Cap. XXV : Andbos^mon Diosc. Ill, clxiii (chndii). 

42. Androacemon, Kunrath, 76 ; N.K. t. xlii. Androscemi apecieSy Im. 43. — 
Aacyruniy aive Hypericum bifolium glahrum non perforatum C.B.P. 280. 
Hypericum montanum L. FI. Sueo. ed. 2, 266. — “ In rough uncultivated places.’* 
The vernacular name ‘‘Kunrath ” belongs, according to Pritzel and Jessen, 
to Hypericum perforatum L. 

Cap. XXVI : Abceuthos Diosc. I, ciii. 

43. luniperua minor, Weckholder, 78 ; N.K. t. xliii ; Im. 44. — Br. 259. 
Juniperua vulgaria fruticoaa C.B.P. 488. Juniperus communia L, Sp. 1040 ; 
P.C. 152 ; L.P. 56. — “ By the sea, and on dry mountains. Does not occur 
in the plains, nor in cultivated places.” — ^Fuchs also mentions a luniperus 
maior of which he figures two fruits. This was apparently only an arborescent 
form of J. communia. 

Cap. XXVII : Aloea Diosc. Ill, cliv (clxiv). 

44. Alcea, Sigmarskraut, Sigmarswurtz, 80 ; N.K. t. xliv ; Im. 45. — Br. 
133. Alcm vulgaria major C.B.P. 316. Malva Alcea L. Sp. 689. — “ In rich 
uncultivated fields.” 

Cap. XXVIII : Adiantum Diosc. IV, cxxxiv (cxxxvi). 

45. Adiantum (Capillua Veneria), Frawonhar, 82 ; N.K. t. xlv ; Im. 46. — 
Adiantum foliia coriandri C.B.P. 355. Adiantum Capillua-V eneria L. Sp. 
1096 ; P.C. 176 ; L.P. 204. — “ Does not grow in Germany, as far as I know, 
but is abundant in the south of France and in Italy.” 

Cap. XXIX : Vms vinifeea Diosc. V, i. 

46. Vitia-vinifera, Weinreb, 84 ; N.K, t. xlvi ; Im. 47. — Br. 256. Vitia 
vinifera L. Sp. 202 ; L.P. 112. — “ Plentiful in Franconia, Wiirtemberg, the 
Rhine district, and Alsace.” 

Cap. XXX : Aconitum Diosc. IV, Ixxvii, Ixxviii. 

47. Aconitum pardalianchea, Dolwurtz, 87 ; N.K. t. xlvii ; Im. 48. — Solanum 
quadrifolium bacciferum C.B.P. 167. Paria qiuidrifolia L. Sp. 367. — “ A very 
ancient manuscript herbal depicts this plant as Aconitum. Grows in dense 
shady woods, and occasionally by hedges on hills. Abundant near the 
Farrenberg, about a mile from Tubingen.” 

48. Aconitum lycockmon, Wolffswurtz, 88 ; N.K. xlviii. Aconitum lycoctonon 
luteum, Im. 49. Aconitum lycoctonum luteum C.B.P. 183. Aconitum lycoc- 
Umum L. Sp. 532. — “ In wild, deep, mountain valleys and woods.” 

Cap. XXXI : Abistoloohia Diosc. Ill, iv (vi). 

49. Aristolochia rotunda {A, hnga), Lang Holwurtz, 90 ; N.K. t. xlix. 
Ariatohchia longa, Im. 50. — Br. 11. Ariatolochia Clematitia recta, C.B.P. 307. 
Ariatoloohia Clematitia L. Sp. 962 ; L.P. 186. — ” In vineyards and hazel woods, 
and planted in gardens. Flowers yellow, with a rank smell. Fruit pyriform/' 
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— The name “ Aristolochia rotunda ’’ on the figure is apparently a mistake for 
‘‘il. Imgar 

50. PistolocMa {Aristolochia nostra rotunda), Riindo Holwiirtz, 91 ; N.K. 
1. 1. Aristolochia rotunda vulgaris, Ini. 51. — Br. 9, 10. Fumaria bulbosa radice 
cava major C.B.P. 143. Fumaria bulbosa var. cava L. Sp. 69tl. Corydalis 
cava Schweigger et Korte. — “ In woods and shady places.” 

Cap. XXXII : Ampelos lefce Biosc. IV, clxxxi (clxxxiv). 

51. Vitis-allm {Psilothrmn, Bryonia), 8Ti< kwurtz, 9^ ; N.K. t. li ; Im. 52. — 
Bryonia alba L. Sp. 1012 ; P.C. 40. — Clambering over hedges, fences, walls, and 
shrubs, attaching itself by tendrils.” 

Cap. XXXIII : Ampelos mel^ena Diosc. IV, clxxxii (clxxxv). 

52. Vitis-nigra, Lynen, 97 ; N.K. t. lii ; Im. 53. — Clematis sylveMris latifolia 
C.B.P. 300. Chmaiis Vitalba, var. y, L. Sp. 544. — FU)wers snow-white, 
sweet-srnelling, succeeded by feathery woolly heeds of seeds.” — “ In thickets 
and bushy places, creeping over hedges, busluis, and trees.” 

Cap. XXXIV : Amaranths (Eliohrysum) Diosc. IV, Ivii. 

Amaranths Plin. XX 1, viii. 23. 

53. Amarantus hiteus (Htichas citrina, Helichryson), Reinbluomen, 99 ; 
N.K. t. liii ; Im. ~-Gnaq)halmm arenarium L. Sp. 854. Helichrysinn aren- 
arium Moench. — “ In rough dry sandy places, and on arid heaths near water.” 

54. Amarantus purpureus, Flos amoris, Sanatbluom, KX) ; N.K. t. liv ; 
Iin. 55. — Celosia cristaia L. Sp. 205. — ‘‘ Grown in gardens and as a pot-plant.” 

Cap. XXXV : Aquilegia vulgo ex Fuchs. 

55. Aquilegia, Ackeley, 102 ; N.K. t. Iv. Aquikia vulgaris, Im. 56. — 
Aquilegia sylvesiris C.B.P. 144. Aquilegia vuhjaris L. Sp. 533. — ” Leaves like 
those of the Greater Celandine but more rounded in outline. Flowers pen- 
dulous, purple reddish or white, double, with five little bells provided with 
curved tails, almost as in Dirkspur. Out of those grow little heads or tubs, 
with four or five points, as in Love-in-a-mist, with long black seeds inside.” — 
“ Commonly planted in gardens. Also occurs in rich meadows and mountain 
woods, and on rooks and walls.” 

Cap. XXXVI : Alt^ria vulgo ex Fuchs. 

56. Alliaria, Knoblochkraut, 104; N.K. t. hi: Im. 57 . — AUiaria 

no. Erysimum Alliaria L. Sp. 660. Alliaria officimilis Aiidrz. — “Leaves 
like those of the Violet, but larger, and angled when full grown.” — “ In uncul- 
tivated places, near fences and walls, and at the borders of fields.” 

Cap. XXXVII : Aoalyphb Diosc. IV, xcii (xciv). 

67. Urtica romana, Welschnessel, 106 ; N.K. t. Ivii ; Uriica vera, Im. 58 

Urtica urens piUulas ferens C.B.P. 232. Urtica pilulifera L. Sp. 983. — “ In 
Qermany known only as a cultivated plant,” 
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68. Urtica maior, Heyternessel, 107 ; N.K. t. Iviii ; Im. 69. — Br. 60. Urtica 
urena maxima C.B.P. 232. Urtica dioioa L. Sp. 984 ; P.C. 197 ; L.P. 107. — 
** By fences, hedges, and walls.” 

69. Urtica minor, Brennessel, 108; N.K. t. lix ; Im. 60, — Br. 53. Urtica 
urena minor C.B.P. 232. Urtica urena L. Sp. 984 ; L.P. 107,—“ By fences, 
hedges, and walls.” 

Cap. XXXVIII : Aphaob Diosc. II, clxxvii (clxxxviii). 

60. Aphace {Sylmatria vitia, Os mundi), Wild Wicken, 110 ; N.K. t. lx ; 
Im. 61. — Vida aepium folio rotundiore acuto C.B.P. 345. Vicia aepium L, Sp. 
737. — “ In fields and hedges.” 

Cap. XXXIX : Andraohnb Diosc. II, cl. 

61. Portulaca hortenaia, Burtzelkraut, Burtzel, 112 ; N.K. t. Ixi ; Im. 62. — 
Portulaca latifolia, aeu aativa C.B.P. 288. Portulaca oleracea, var. L. Sp. 445. 
Portulaca oleracea, var. aativa DC. in DC. Prodr. iii. 363 ; L.P. 34. — “ Culti- 
vated in gardens.” 

62. Portulaca aylveatria, Wilde Burtzel, 113 ; N.K. t. Ixii ; Im. 63. — Portulaca 
anguatifolia aive aylveatria C.B.P. 288. Portulaca oleracea L. Sp. 445, var. 
aylveatria DC. 1. c. — “ On rocks, and in vineyards and rich fields.” 

Cap. XL : Asphodedtts Diosc. II, cxcix ; Plin. XXI, xvii. 68. 

63. Aaphodelua fmmina, Goldwurtz weible, 115 ; N.K. t. Ixiii. Lilium 
purpureum, Im. 207. — Br. 149. Lilium florihxia reflexia montanum C.B.P. 77. 
Lilium Martagon L. Sp. 303. — “.In mountain woods and high mountain 
meadows : abundant on the Osterberg at Tubingen.” 

Cap. XLI : Atraphaxis Diosc. II, cxlv. 

64. Atriplex hortenaia, Molten, 118 ; N.K. t. Ixiv ; Im. 64. — Atriplex hor- 
tenaia alba aive pallide virena C.B.P. 119. Atriplex horlenaia L. Sp. 1053. — 
“ Everywhere cultivated in gardens.” 

65. Atriplex aylveatria. Wild Molten, 119 ; N.K. t. Ixv ; Im. 65. — Atriplex 
aylveatria altera C.B.P. 119. Chenopodium album L. Sp. 219 ; ed. 2, 319. — 
“ Spontaneous in gardens and elsewhere.” 

Cap. XLII : Atraotylis Diosc. Ill, xcvii (cvii) ; Plin. XXI, xv. 63. 

66. Atractylia mitior {Cariamua aylveatria), Wilder Feldsaffran, 121 ; N.K. 
t. Ixvi. Atractylia vulgaria minor, Im. 66. — Br. 125. Cnicua aylveatria apinoaior 
C.B.P. 378. Carlina vulgaria (errore C. corymboaa) L. Sp. 828 ; ed. 2, 1161. — 
“ In fields and on mountains.” 

67. Atractylia hirauiior (Carduua benedictua), Cardobenedict, 122 ; N.K* 
t. Ixvii ; Im. 67. — Cnicua aylveatria hirauiior, aive Carduua benedictua C.B.P. 378. 
Cnicua benedictus L. Sp. 826; P.C. 133; L.P, 117. — “Now planted every- 
where in gardens.” 
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Cap. XLIII : Angelica auct. recentior. ex Fuchs. 

68. Angelica saliva, Zam Angelick, 124 ; N.K. i. Ixviii ; Im. 68. — Br. 272. 
Angelica saliva C.B.P. 155. Angelica Archangelica L. Sp. 250. Archangelica 
officinalis Hoffm. ; P.C. 10 ; L.P. 139. — “ Cultivated in gardens, but also occurs 
spontaneously on certain mountains.” 

69. Angelica sylvestris, Wild Angelick, 125 ; N.K. t. Ixix ; Im. 69. — Angelica 
sylvestris major C.B.P. 155. Angelica sylvestris L. Sp. 251. — “ Occurs in dark 
and shady places, beside water, and in some woods.” 

Cap. XLIV ; Aera Diosc. II, cxxii. 

70. Lolium, Ratten, Radtcn, 127 ; N.K. t. Ixx ; Im. 70. — Br. 85. Lychnis 
segetwm major C.B.P. 204. Agrosiemma Githago L. Sp. 435. — “ Occurs as a 
weed among all kinds of corn.” 

Cap. XLV : Asclepias Diosc. Ill, xcvi (cvi). 

71. Ascl€ 2 nas {Hirundinaria, Vincstoxicmn), Schwalbenwurtz, 129; N.K. 
t. Ixxi ; Im. 71. — Br, 106. Asclepias albo Jlore C.B.P. 303. Asclepias Vince- 
toxicnm L. Sp. 216. V incetoxicwrn officinale Moench ; L.P. 77. — “ Occurs on 
rugged high sandy mountains and in woods. Very abundant on a mountain 
not far from Tubingen.” 

Cap. XLVI : Apios Diosc. IV, clxxiv (clxxvii). 

72. Apios, Erdnussen, 131 ; N.K. t. Ixxii ; Im. 72. — Laihyrus arvemis 
repens tuberosus C.B.P. 344. lathyrus tuberosus L. Sp. 732. — ‘‘ Grows in corn- 
fields. The roots are much relished by pigs.” 

Cap. XLVII : A.ster attious Diosc. IV, cxviii (cxx). 

73. Aster-aUicus, Sternkraut, 134 ; N.K. t. Ixxiii ; Im. 73. — Aster-atlicus 
cceruleus vulgaris C.B.P. 267. Aster Amdlus L. Sp. 873. — “ On hills and high 
mountains, and sometimes in woods.” 

Cap. XLVIII : Agrostis Diosc. IV, xxx. 

74. Orarmn, Grasz, 136 ; N.K. t. Ixxiv. Qraminis genus, Ln. 74. — Caryo* 
phyllus arvensis glaber Jlore majore C.B.P. 210. Stellaria Holostea L. Sp. 422. — 
“ In shady places, thickets, and hedges.” 

Cap. XLIX : Aloe Diosc. Ill, xxii (xxv). 

75. Aloe, Aloen, 138 ; N.K. t. Ixxv ; Im. 15.— Aloe vulgaris C.B.P. 286. 
Aloe vera L. Sp. 320 ; P.C. 7. — “ Now' planted in some gardens in Germany.” 

Cap. L : Beohion Diosc. Ill, cxvi (cxxvi). 

76. Tuasilago {Farfaria, Ungtda caballina), Roszhuob, 140 ; N.K. t. Ixxvi ; 
Im, 76. — Br. 8. Tussilago wlgaris C.B.P. 197. Tvasilago Farfara L. Sp. 865 ; 
P.C. 77 ; L.P. 192. — “ Beside water, and in rich uncultivated soil, and moist 
fields.” 
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Cap. LI : Buqlossum Diosc. IV, cxxvi (cxxviii). 

77. Buglossum (Borrago), Boiragen, 142 ; N.K. t. Ixxvii ; Im. 77. — Br. 36. 
Buglossum latifolium Borrago C.B.P. 256. Borago officinalis L. Sp. 137 ; P.C. 
36 ; L.P. 68. — Grows in flat sand}’^ places, and is now everywhere found in 
gardens.’' — The description in N.K. is copied from Bock, ‘ New Kreiitter Buoch,’ 
p. Ixv. 

Cap. LIl : Buphthalmum Diosc. Ill, cxlvi (clvi). 

78. Bu^hthalrnurifi (Oculis bovis), Rindszaug, 144 ; N.K. t. Ixxviii ; Im. 78. — 
Ckamcemelum inodorum C.B.P. 135. Matricuria inodora L. FI. Suec. od. 2, 
297 (1755). — Habitat, “ in canipis et circa oppida,” copied from Dioscorides. 

Cap. LIIl : Belhs Plin. XXVI, v. 13. 

79. Beilis minor hortemis, Monatbiuom, 146 ; N.K. t. Ixxix ; Im. 79. — 
Beilis hortensis flare phrw C.B.P. 261 . Beilis perennis, var. horiensis L. Sp. 886. 
— “ Like the wild Daisy, except that the flowers are led : flowers sometimes 
single and sometimes double.” Hist. 145. There are many kinds, some 
double, others single, some white, others blood-red. Yet others are red and 
w^hite mixed.” N.K., cap. LlII. — ‘‘ Planted in almost all gardens.” 

80. Beilis minor sylvestris, Maszlieben, 147 ; N.K. t. Ixxx ; Im. 80. — Br. 
100. Beilis sylvestris minor C.B.P. 261. Beilis perennis L. Sp. 886. — “ On 
heaths, and by streams.” 

81. Beilis maior [sphalm. “7amor”], Gcnszbluoni, 148; N.K. t. Ixxxi ; 
Im. 81. — Br. 90. Beilis sylveMris cuuh folioso nmjor C.B.P. 261. Chrysan- 
themum Leucanthemum L. Sp. 888 ; P.C. 204. — “ Grows abundantly in 
meadows.” 

Cap. LIV : Beathys Diosc. I, civ. 

82. Sabina, Seuenbaum, 150 ; N.K. t. Ixxxii ; Im. 82. — Sabim folio Tama- 
risci Dioscoridis C.B.P. 487. Juniperus Sabim L. Sp. 1039 (planta (J) ; 
P.C. 250 ; L.P. 185. — In almost all gardens.” 

Cap. LV : Batos Diosc. IV, xxxvii. 

83. Rubus, Bromber, 152 ; N.K. t. Ixxxiii ; Im. 83. — Br. 260. Rvbus 
vulgaris, sive Rubus fructu nigro C.B.P. 479. Rubus fruiicosus L. Sp. 493 ; 
L.P. 98. — ‘‘ Everywhere in thickets and hedges. After growing for some 
time the stems turn back and root in the soil.” 

Cap. LVI : Ballot® Diosc. Ill, cvii (cxvii). 

84. Ballote {Marrubium nigrum), Schwartz Andorn, 154 ; N.K. t. Ixxxiv 
Im. 84. — Marrubium nigrum fodidum C.B.P. 230. Ballota nigra L. Sp. 582 ; 
P.C. 136 ; L.P. 169. — “ By waysides, old buildings, fences, churchyards, and 
other uncultivated places.” 

Cap. LVII : Batbachion Diosc. II, ccvi. 

85. Ranunculi prima species sylvestris, Wisen [sphalm, “ Weisser ”] Hanen* 
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fuosz, 156 ; N.K. t. Ixxxv. Ranunculi prirm species, Im. 86. — Ranunculus 
mmorosm vel sylvalicus folio roturulo C.B.P. 178. Ranunculus auricomus L. Sp. 
65J . — “ By running water, lakes, and pooJs, and in moist meadows and or- 
chards.’" The habitat ‘‘ by running water ” (“ circa fluenta ”) was taken from 
Dioscorides. ‘‘ By lakes and pools ” is apparently original, and suggests that 
Fuchs had confused R. Flammula L. with R. auricomus. 

86. Ranunculi horiensis simplicis prima species, Ungefulter Garten Hanen- 
fuosz, 157 ; N.K. t. Ixxxvi. Ranunculi altera s 2 )ecies, Im. 86. — Ranunculus 
arvensis echinaius C.B.P. 179. Ranunculus arvensis L. Sp. 555. — “ In gardens 
and wet fields.” 

87. Ranunculi prirrut species lioriensis muUiplicis, Gefiilter Hanenfuosz, 158 *, 
N.K. t. Ixxxvii. Ranunculus multiplex, Iin. 87. — Br. 48. Ranunculus horiensis 
cnrtns fore plena C.B.P. 179. Ranum'ulus acris, var. /i, L. Sp. 554 (flore pleno 
Hod .).- “ Planted in gardens by maidens for making garlands.” 

88. Ranunculi secunda sp^ecies (Apium sylvestre, Agreste apnum, Scelerala), 
Wasser Hanenfuosz, 159 ; N.K. 1. Ixxxviii. Ranunculus aquaticus, Im. 88. — 
Ranunculus >}xilustris apii folio Imvis C.B.P. 180. Ranunculus sceleratus L. Sp. 
551. — ‘‘ By standing water and streams.” 

89. Ranunculi tertia species, Kleiner Hanenfuosz, 160 ; N.K. t. Ixxxix. 
Ranunculus minor, Jni. 89. -Br. 49. Ranunculus praiensis radice verticilli 
modo rotunda C.B.P. 179, Ranunculus bulbosus L. Sp. 554. — “ Everywhere in 
orchards, meadows, and heaths.” 

90. Ranunculi quarta S 2 )ecies hideci, Weisz Waldhenle, 161 ; N.K. t. xc. 
Ranunculi quarta species, Im, 91. — Br. 136. Anemom nemorosa flore majore 
C.B.P. 176. Anemone nemorosa L. Sp. 541. — '' Common in woods.” 

91. Ranunculi quarta species lutea, Gelbsz Waldhenle, 162 ; N.K. t. xci. 
Tertia Ranunculi species, Im. 90. — Ranunculus nemorosus luteus C.B.P. 178. 
Anemime ranunculoides L. Sp. 541. — In hedges and water-meadows. Abun- 
dant in the valley above and below the monastery of Bebenhausen.” 

Cap. LVIII : Bryois auct. Grsec. recentior. ex Fuchs. 

Lupus saliotabius Plin. XXI, rv. 60. 

92. Lupus-salictarius (Lupulus, Humvlus), Hopffen, 164 ; N.K. t. xcii ; 
Im. 92. — Br. 277. Ijupulus mas C.B.P. 298. Humvlus Lupulus L. Sp. 1028 ; 
P.C. 134 ; L.P. 131. — “ The wild Hop grows everywhere on fences and hedges, 
by ditches, and on walls. The cultivated kind is planted in gardens and fields 
for beer-making.” 

Cap, LIX ; Veronica herbariorum ex Fuchs. 

93. Veronica mas, Erenbreisz mennle, 166 ; N.K. t. xciii ; Im. 93. — Veronica 
mas supina et vulgatissima C.B.P. 246. Veronica officinalis L. Sp. 11 ; P.C. 
267 ; L.P. 133. — In uncultivated places, especially in woods, under oak- 
trees.” 
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94. Yeromoa fcemimi, Erenbreisz weible, 167 ; N.K. t. xciv ; Im. 94. — 
Elatine folio subrotuvdo C.B.P. 252. Antirrhinum spurium L. Sp. 613. Liruiria 
$puria Mill, — “ On dry sandy and clayey hills.” 

Cap. LX : Btjlbits sylvbstris [vide Bulbds escxjlentus Diosc. II, cc]. 

95. Bvlhus-sylvestris, Feldzwibel, 169 ; N.K. t. xcv ; Im. 95. — Omithogulum 
luteum C.B.P. 71. Orniihogalum luteum L. Sp. 306. Ougm Ivim Ker-Gawl. — 
“ Abundant in shady places, and near the margiUwS of certain meadows. Occurs 
in quantity in the valleys near the monastery of Bebenliausen, not far from 
Tubingen, and in a meadow at the foot of the Osterberg.” 

Cap. LXI : Bicion Galen, op. ed. Kiihn, vi. 550. 

96. Vicia, Wicken, 172 ; N.K. t. xcvi ; Tm. 96. — Br. 226. Vicia scUiva 
L. Sp. 736. — “ Everywhere among corn, especially oats and barley.” The 
shape of the leaflets suggests Vicia angustifolia All. (V. anguu^tifolia Riv.), 
but the size of the flowers and the statement that the seeds are lenticular, 
not globose, point to V. saliva. 

Cap. LXII : Blitum Diosc. II, cxliii. 

97. BlUum, Maier, 174 ; N.K. t. xcvii. Bliti gmus^ Im. 97. — Chenopodium 
polyspermum L. Sp. 220.— Occurs spontaneously almost everywhere in 
Germany. When once introduced into a garden, it is difficult to eradicate, 
as it sows itself each year.” 

Cap. LXIII : Bttnias Diosc. II, cxxxvi. 

98. Napus-Bunias sativus, Tructen Steckrueben, 176 ; N.K. t. xcviii ; 
Im. 98. — Brassica cawpeMris L. var. Bapa (L.) Hartm., subvar. oblonga (Mill.) 
0. E. Schulz — vide Engl. Pflanzcm*., Crucif.-Brassic. i. 51. — “ Likes cold situa- 
tions. Much cultivated in some localities.” 

99. Napus-Bunias sylvcsiris, Nasz Steckrueben, 177 ; N.K. t. xcix ; Im. 99. — 
Brassica campestris L. var, liapa (L.) Hartm., subvar. depressa (DC.) 0. E. 
Schulz — vide Engl. Pflanzenr. Crucif.-Brassic. i. 61. — Hab, as in No. 98. 

Cap. LXIV : Botrys Diosc. Ill, crx (cxxx). 

100. Botrys, Traubenkraut, 179 ; N.K. t. c (juxta finem tomi) ; Im. 100.— 
Botrys Ambrosioides vulgaris C.B.P. 138. Chenopodium Botrys L. Sp. 219 ; 
L.P. 175. — “ In Germany known only in cultivation.” 

Cap. LXV : Barba oapbi Fuchs. 

101. Barba-capri (Barba caprina)^ Wald Geiszbart, 181 ; N.K. t. oi ; Im. 
101. — Barba caprce floribus oblongis C.B.P. 163. Spircea Aruncus L. Sp. 490. 
Aruncvs Sylvester Kostel. — “ In dark woods, and certain shady valleys.” — 
The other species mentioned as occurring in moist meadows was evidently 
Filipendula Ulmaria Maxim. (Spircea Ulmaria L.). 
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Cap. LXVI : Blattaria Plin. XXV, ix, 60. 

J02. BMtaria, Sehabenkraut, 183 ; N.K. t. cii ; Im. \02,—BlaUaria lutea 
folio longo laciniato C.B.P. 240. VerbascMm Blattaria L. Sp. 178.—“ By water, 
and on the banks of streams.” 

Cap. LXVII : Bromus Diosc. IT, cxvi. 

103. Avenay Habern, 185 ; N.K. t. eiii ; Im. 103. — Br. 219. Avemi vidgaris 
8eu oIIhi C.B.P. 23. Avemi mtiva, var. /8, L. Sp. 79 ; P.C. 200. — “ Cultivated 
everywhere in Germany, rather as fodder for horses than as food for men.” 

Cap. LXVI 1 1 : Uva crispa vulgo ex Fuchs [vide Rhamkus Diosc. I, cxix]. 

104. Uva-crispay Kriiselbeer, 187; N.K. t. civ; Ln. 104 . — Grossularia 
simplici annOy vel spinom sylvestris (\B.P. 455. liibes Uva-crisjM L. Sp. 201. — 
“ In bushy places, and in hedges, but not everywhere. Abundant round 
Tubingen.” 

Cap. LXIX : Bals amine vulgo ex Fuchs. 

105. Balsam, ine prima (Charantia)y Balsamkraut mennle, 189; N.K. t. cv ; 
Im. 105 . — Bahamina rotumlifolia repenSy sive mas C.B.P. 306. Momordica 
Balsamivn L. Sp. 1009. — “ A recent introduction, planted already in many 
gardens.” 

106. Balsamim alUrUy Balsamki’aut weiblc, 190 ; N. K. t. evi ; Im. 106. — 
Balsanmia fwnmui C.B.P. 306. Impaiiens Balsamhva L. Sj). 938. — “ A recent 
introduction, planted already in many gardens.” 

Cap. LXX : Glycyrrhiza Diosc. Ill, v (vii). 

107. Glycyrrhiza Sueszholtz, 192; N.K. t. evii ; Im. 107. — 

Br. 182. Glycyrrhiza siliqnosa vel Gcrmanica C.B.P. 352. Glycyrrhiza glabra L. 
Sp. 742 ; P.C. 168 ; L.P. 193. — “ The best liquorice grows in Cappadocia and 
Pontus ” [copied from Diosc.]. “ Much is produced in Germany, especially 
in the country round Babenberg. When once planted it creeps hither and 
thither, and can never be eradicated.” 

Cap. LXXI : Galbopsis Diosc. IV, xciii (xcv). 

108. Galeopsis (Scrophularia maioVy FicarUi), Braunwurtz, 194 ; N.K. 
t. cviii ; Im. 108. — Br. 73. Scrophularia aquatica L. Sp. 620 ; P.C. 294. Habitat 
in ‘ Historia Stirpium ’ copied from Dioscorides ; in ‘ New Kreuterbuoch,’ 
“ behind fences, on old walls, and by water.” 

Cap. LXXII : Gallion Diosc. IV, xciv (xevi). 

109. QuUiumy Unser Frawen Wegstro, Walstro, 196 ; N.K. t. cix ; Im. 109. — 
Oaiium luteum C.B.P. 335. Galium verum L. Sp. 107 ; P.C. 158 ; L.P. 174. — 
“ In cultivated fields, and meadows, and in some damp orchards.” 

Cap. LXXIII ; Glbohon Diosc. Ill, xxxiii (xxxvi). 

110. Puiegium {PuJegium mas), Poley, 198 ; N.K. t. cx. Pulegium feeminuy 
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Im. 110. — Br. 80. Pvlegivm kUifolium C.B.P. 222. Mentha PvXegium L. Sp. 
677 ; P.C. 211. — ‘‘ Likes humid cultivated places, and when once sown creeps 
hither and thither and spreads over a whole field.” 

Cap. LXXIV : Gbntiana Diosc. Ill, iii. 

111. Oentiana, Entzian, 200 ; N.K. t. cxi ; Im. III. — Oentiana major ItUea 
C.B.P. 187. Oentiana ItUea L. Sp. 227 ; P.C. 114 ; L.P. 114. — General habitat, 
and occurrence in Illyria, copied from Dioscorides. “ Abundant .... on the 
Parrenberg near Tubingen.” 

Cap. LXXV : Glyoysida Diosc. Ill, cxlvii (clvii). 

112. Pasonia foemina, Peonienbluom, Giohtwurtz, 202 ; N.K. t. exii ; 
Im. 113. — Pmonia communis vel fcamina C.B.P. 323. Pceonia officinalis var. 
feminext L. Sp. 530. Pmonia peregrina Mill. Gard. Diet. n. 3 (1768). — vide 
Huth in Engl. Jahrb. xiv, 270. — “ Planted in all gardens in Germany.” 

Cap. LXXVI : Geranium Diosc. Ill, exxi (cxxxi). 

113. Oeranium primum, Storckenschnabel, 204 ; N.K. t. cxiii ; Im. 114. — 
Br. 108. Oeranium cicutarium L. Sp. 680. Erodium cicutarium L’H6rit. — ‘‘ In 
poor sandy soil by roadsides and in corn-fields.” 

114. Oeranium alterum (Pea columbinvs), Daubenfuosz, 205 ; N.K. t. exiv ; 
Im. 116. — Oeranium folio Malvce rotunda C.B.P. 318. Oeranium rotundifolium 
L. Sp. 683. — “ On sandy hills and in gardens.” — A poor figm*e, the petals 
being shown as shorter than the sepals except in one instanee. Sprengel 
identified it as 0, moUe L., which has bifid petals. 

116. Oeranium tertium {Herba lioberti, Robertiana)^ Ruoprechtskraut, 206 ; 
N.K. t. cxv ; Im. 116. — Oeranium Robertianum primum C.B.P. 319. Oeranium 
Robertianum L. Sp, 681; L.P. 111. — “In shady uncultivated places, and 
almost everywhere in hedges.” 

116. Oeranium quartum, Kranichhalsz, 207 ; N.K. t. cxvi ; Im. 117. — 
Oeranium dissectum L. Cent. i. 21 ; Sp. ed. 2, 966. — “ In fields, by fences, and 
in churchyards.” — ^Not a good figure, but accepted as (?. dissectum by Sprengel, 
and by Ptitzel and Jessen. 

117. Oeranium quintumy Gottes Gnad, 208 ; N.K. t. cxviii ; Im. 118. — 
Oeranium batrachioides C.B.P. 318. Oeranium pratense L. Sp. 681. — “ Almost 
everywhere in meadows.” 

118. Oeranium sextumy Bluotwurtz, 209 ; N.K. t. cxvii ; Im. 119. — Gem- 
nium sanguineum maximo flare C.B.P. 318. Oeranium sanguirmm L. Sp. 683. — 
“ Oa high stony mountains.”— The habitats of this and the preceding species 
are transposed in N.K. 

Cap. LXXVn : Rapum Diosc. II, cxxxiv (oaxxv). 

119. Rapum sativumy Weisz Rueben, 212 ; N.K. t. cidx. Rapum sativum 
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alburn^ Im. 120. — Brassica Napus var. rvapobrasaica (L.) Reichb. (“ Swede **) — 
vide Engl. Pflanzonr., Crucif.-Brassic. i. 44. — “ Sown in moiat fields almost 
everywhere in Germany.’’ 

120. Kapum ruhruniy Rot Riieben, 213 ; N.K. t. cxx. Rapum sativum 
rubrum, Im. 121.— Br. 255. Bela vul{fari8 L. Sj^. 222, var. crmnta Alef. Land- 
wirthsch. FI. 279 (“ Beetroot ”). — “ Sown in moist fields almost everywhere 
in Germany.” 

121. Rapum aylvestre (RapuncMlm), Rapuntzeln, 214; N.K. t. cxxi ; Im. 

122.— Br. 138. Rapunculus escidentus C.B.P. 92. Camjxinula Rapunculua 
L. Sp. 164. — “ Here and there beside fences and in fields.” 

(Jap. LXXVIII : Gingidjum Diosc. Jl, clxvi (clxvii). 

122. (yiugidiiim {(ba^re.folium), \ N.K. t. cxxii ; Im. 123. — 

Br. 192. (luvro 2 >hyllum sativum C.B.P. 152. ticmulix Cerefohwm L. Sp. 257. 
Anthriscua Cerejolium Hoffm. — “ Everywhere cultivated in gardens.” 

Cap. LXXIX : Genista Plin. XXIV, ix. 40. 

123. Genista (Oem^stay Gem^stra), Ginst, 218 ; N.K. t. cxxiii ; Ini. 124. --Br. 
197. Genista amjulosa et scojHtria (J.B.P. 395. Spartiuin scoparium L. Sp. 709. 
Barotluimnus scoparius Wimmcr ; P.C. 38 ; L.P. 284. — “ Likes arid sandy 
places in or near woods.” 

Cap. LXXX : (tENISTELLA nonnullorum ex Fuchs. 

V24, Genisidkiy Stechende Ginst, Erdtpfrimmen, 220; N.K. t. cxxiv ; 
Im. 125 . — Genista sjnnosa minor Germanica C.B.P. 395. Genista germanica L. 
Sp. 710. — “ In arid, sandy, uncultivated fields and by waysides.” 

Cap. LXXXI : Gnaphalium Diosc. Ill, cxxii (exxxii). 

125. Qnaplmliumy Rhuerkraut, 222 ; N.K. t. cxxv ; Im. 126. — Gnaphalium 
vulgare majua C.B.P. 263. Gnaphalium genuanicMm L. Sp. 857. Filago 
germanica L. Sp. ed. 2, 1311. — “Likes arid places.” The right-hand branch 
of the figure represents a “ second species,” which we have not identified. It 
is doubtless this that is fomid “ in damp locafities.” 

Cap. LXXXU : Dipsacus Diosc. Ill, xi (xiii). 

126. Dipsacus albua {Cardo fullonum, Carduus fullonius), Weisz Kartendistel, 
224 ; N.K. t. cxxvi ; Im. 127. — Dipsacus saiivus C.B.P. 385. Dipsactis ful~ 
lonum, var. L. Sp. 97. D. f uUonum L. emend. Huds. FI. Angl. 49 (1762). — 
“ Planted in gardens by fullers.” 

127. Dipsacus purpureus, Braun Kartendistel, 226 ; N.K. t. cxxvii ; 
Im. 128. — Br. 126. Dipsacus sylvestris aut Virga pastoris major C.B.P. 385. 
Dipsacus fvMommi var. a, L. Sp. 97, Dipsacus sylvestris Huds. FI. Angl. 49 
(1762)* — ” In damp places, by water and streams.” 
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Cap. LXXXin : Daphnoidbs Diosc. IV, cxlvi (cxlviii). 

128. Daphnoides (Laureola), Zeilant, Zetland, 227 ; N.K. t. cxxviii ; Im. 

129. — Laureola folio decidm fiore purpureo : officinis LaureoUi f(»mina C.B.P. 
462. Daphne Mezereum L. Sp. 356 ; P.C. 187. — “ In mountain woods almost 
everywhere.” 

Cap. LXXXIV : Drys Diosc. I, cxlii. 

129. Qmrcus^ Eichbaum, 229 ; N.K. t. cxxix ; Im. 130. — Quercus cum longo 
pedicuh C.B.P. 420. Qmrcus Rohur L. Sp. 996 (Q. pedunculata Ehrh.) ; 
P.C. 200 ; L.P. 85. — “ Everywhere, more especially in woods.” 

Cap. LXXXV (CCCIV, CCCV, N.K.) ; Daucus Diosc. Ill, Ixxvi (Ixxxiii). 
Tordylon Diosc. Ill, Ivi (Ixiii). Sbsbli Diosc. Ill, liv-lv (Ixi-lxii). 

130. Daucus creticus, Borwurtzel, Beerwurtz, 231 ; Tordylon, N.K. 
t. ccccli. Seseli Creticum, Im. 413. — Br. 274. Meum foliis ariethi C.P.B. 148. 
Athamanta Meum L. Sp. 245. Meum Oftharmnlicum Jacq. — “ On high moun- 
tains, and abundantly in meadows in the Black Forest ; also cultivated in 
gardens.” — ^Fuchs later (Hist. p. 809) identified this species with Tordylon 
(Sesdi creiicum) Diosc. — vide Cap. CCCXII. 

131. Dauci alterum genus, Weisz Hirtzwurtz, 232 ; N.K. t. ccccxlix. Seseli 
jEthiopicum, Im. 411. — Libanotis kUifolia altera sive vulgatior C.B.P. 157. 
Laserpitium latifolium L. Sp. 248. — “ On high mountains.” — ^l^his and the 
folloAving species were referred by Fuchs in his ' Historia Plantarum ' to Daucus 
Diosc., and in the ‘ New Kreiiterbuoch * to Seseli Diosc. 

132. Davei tertium genus, Schwartz Hirtzwurtz, 233 ; N.K. t. ccccl. Seseli 
Pdoponnesiacum, Im. 412. — Daveus montanus apii folio major C.B.P. 150. 
AtharmnUi Cervaria L. Sp. ed. 2, 352. Peucedanum Cervaria Lapeyr. Hist. 
Abr6g. PI. Pyr^n. i. 149 (1818). — “ On rough moist places, and on hills.” 

Cap. LXXXVI (LXXXV, N.K.) : Dbacontion magnum Diosc. II, cxcv. 

133. DrcLCuncvlus, Schlangenkraut, 236; N.K. t. qxxx ; Im. 131. — Br. 16. 
Dracuncvlus polyphyllus C.B.P. 195. Arum Dracuncvlus L. Sp. 964. Dracun- 
ctUus vulgaris Schott. — ^Habitat “ in shady hedges ” copied from Dioscorides. 

Cap. LXXXVII : Daphne alexandrina Diosc. IV, cxlv (cxlvii). 

134. Laurtts-Alemndrina, Zaepffinkraut, 238 ; N.K. t. cxxxii. Daphne- 
Alexandrina, Im. 133. — ^Br. 169. Laurus Alexandrina fructu pedicuh insidente 
C.B.P. 304. Buscus Hypoghssum L. Sp. 1041. — “ Now brought from Hungary, 
and planted in some gardens.” 

Cap. LXXXVIII : Ephbmbrum non lbtalb Diosc. IV, Ixxxv. 

135. Ephernerum-nondetale (Lilium convattium), Meyenbluemle, 240 ; N.K. 
t. cxxxiii ; Im. 134.— Br. 72. Lilium conmllium album C.B.P. 304. Cm- 
vaUaria majalis L. Sp. 314 ; P.C. 164 ; L.P. 280.—“ In woods and shady 
places.” 
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Cap. LXXXIX : Elekium Diosc. I, xxvii. 

136. Elenium {Inuhi, Enula mmpana), Alant, 242 ; N.K. t. cxxxiv ; Im. 
135. — Br, 170. Hdanium vulgare C.B.P. 276. Inula Helenium L. Sp. 881 ; 
P.C. 97 ; L.P. 196. — “ In mountainous, shady and dry places ” (copied from 
Dioscorides, ed. Ruellius). “ Sometimes also in woods, uncultivated borders 
of fields, thorn hedges, and meadows. Found almost everywhere in gardens, 
where it is planted.” 

Cap. XC : Efpatorium Diosc. TV, xli. 

137. Eupatorium (Agrimonia), Odermenig, 244 ; N.K. t. cxxxv ; Im. 136. — 
Br. 160. Eupaioriurn. veicrvm sive Agrimonia C.B.P. 321. Agrimonia Eupa- 
toria L. Sp. 448 ; P.C. 5 ; L.P. 97. — “ Ever 5 rwhero in hedges, in dark and 
uncultivated places, on rough and stony mountains, and beside fences and 
roads.” 

Cap. XCJ : Euphrasia officinarum ex Fuchs. 

138. Euphrasia (Ophthalmim, Ocularia), Augentrost, 246 ; N.K. t. cxxxvi ; 
Im. 137. — Br. 58. Euphrasia officinarum C.B.P. 233. Euphrasia officinalis 
L. Sp. 604 ; P.C. 102 ; L.P. 111. — “ On sunny hills and borders of fields, and 
in almost all meadows.” 

Cap. XCII : Elisphacon Diosc. Ill, xxxv (xl). 

139. Salvia maior, Grosz Salbey, 248 ; N.K. t. cxxxvii ; Im. 138. — Br. 140. 
Salvia major C.B.P. 237. Salvia officinalis L. Sp. 23 ; P.C. 236 ; L.P. 78. — 
“ Grows in rough places [taken from Diosc.], and found everywhere in gardens 
to-day.” 

140. Salvia minor, Creiitz Salbey, 249 ; N.K. t. cxxxviii ; Im. 139. — Salvia 
minor auriki ct non aurita C. B.P, 237. Salvia offici nalis, var . L. Sp. 23. Salvia 
officinalis var. auriia Spreng. Gesch. Bot. i. 264. — Hab. as in No. 139. 

Cap. XCIII : Erpyllon Diosc. Ill, xl (xlvi). 

141. Serpyllum [sylvestre^, Quendel, 251 ; N.K. t. cxxxix ; Im. 140. — Br. 98. 
Serpyllum vulgare minus (^B.P. 220. Th\ymus Serpyllum L. Sp. 590 ; P.C. 
282 ; L.P. 146. — “ On rocks, hills, mountains, and dry meadows almost 
everywhere. But the wiiite kind, which I have only once found in the valley 
of Bebenhausen near Tubingen, does not grow in all localities.” 

Cap. XCIV : Elymus Diosc. II, cxx. 

142. Panicum, Pfenich, Fench, 253 ; N.K. t. cxl (sphalm. “ cxli ”) ; Im. 141. 
— Seiaria iialica Beauv. — ‘‘ Now planted in many places, and likes rough and 
sandy ground.” 

Cap. XCV : Erica Diosc. I, cxvii. 

143. Erice, Heyden, 255 ; N.K. t. cxli ; Im. U2.— Erica vulgaris glabra 
C.B.P. 486. Erica vulgaris L. Sp. 352. CaUuna vulgaris Salisb. ; L.P. 62. — 
“ Everywhere on mountains, and in woods and sandy places.” 
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Cap. XCVI : Ebysimon Diosc. II, clxxxvii (clxxxviii). 

144. Irion {Sinapis sylvestris, Rapiatrum), Hederich, 257 ; N.K. t. cxlii ; 
Im. 143. — Br. 191. Rapiatrum flore luteo C.B.P. 96. Sinapis arvenaia L. Sp. 
668 ; L.P. 206. — Habitat copied from Dioscorides. 

Cap. XCVII : Hblxine oissampblos Diosc. IV, xxxix. 

145. Helxine-ciaaampdoa {Gonvolwlua, Volvhilia media), Mittelwind, 258 ; 
N.K. t. cxliii ; Im. 144. — Convolvulm minor arvenaia C.B.P. 294. Convolvuhia 
arvenaia L. Sp. 153. — “ In vineyards, and sometimes in gardens and dry 
meadows.” 

Cap. XCVIII : Hbptaphyllitm Apuleius Barbarus, ed. Humelbergius, cxvi. 

146. Heptaphyllum {TorrnerdiUa), Tormontill, 260 ; N.K. t. cxliv ; Im. 146. — 
Br. 22. TormeMilh aylveatria C.B.P. 326. Tormentilla erecia L. Sp. 500. 
Potentilla erecia Hampe ; P.C. 284 ; L.P. 96. — “ In high mountain meadows, 
and in woods almost everywhere.” 

Cap. XCIX : Ebijoa Diosc. II, clxix (clxx). 

147. Eruca aativa, Zam weisz Senff, 262 ; N.K. t. cxlv ; Im. 146. — Eritca, 
N.H. cap. XCIX. — Siaymbrium tenuifolium L. Sp. ed. 2, 917. Diplotaxia 
tenuifoUa DC. ; 0. E. Schulz in Engl. Pflanzenr., Crucif.-Brassic. i. 158 ; L.P. 
201 . — Sown in gardens. A recent introduction into Germany.” — Erroneously 
referred to Braaaica Eruca L. {Eruca aativa Mill.) by Sprengel. That species 
is figured by Fuchs on p. 539 (No. 305). 

148. Eriica aylveatria, Wild weisz Senff, 263 ; N.K. t. cxlvi. Sinapi primum 
genua aylvestre, Im. 305. — Eruca aylveatria minor luteo parvoque flore C.B.P. 98. 
Siaymbrium aylveatre L. Sp. 657. Naaturtium aylvestre R. Br. Rorippa aylvea- 
tria Besser. — By water, and in stony places sometimes covered with water.” 

Cap. C ; Eupatobittm adxjltbbinum Fuchs. 

149. Eupatorium-adulterinum, Kunigunt (Kiinigund) Kiaut, 265 ; N.K, 
t. cxlvii ; Im. 148. — Eupatorium canvabinum C.B.P. 320. Eupatorium canna-^ 
binum L. Sp. 838 ; P.C. 130. — ” By the banks of streams and in other damp 
places, more especially by ponds and slow running water.” 

Cap. Cl : Ebbbinthos Diosc. 11, oxxvi. 

150. CAcer nigrum, Schwartz Zyszern (Zisem), 267 ; N.K. t. cxlviii ; Im. 
149. — Br. 253. Cicer aativum C.B.P. 347. Cicer arietinum L. Sp. 738. — “ Likes 
rich blackish soil.” 

Cap. dl : Eohion Diosc. IV, xxvii. 

161. Echion (Bughaawm aylveatre). Wild Oohsenzungen, 269 ; N.K. t. oxlix* 
Echivm germanicum apinoaum, Im. 161. — Bvglosavm aylveatre minus C.B,P« 
266. LycopaU arvenaia L. Sp. 139. — '' Locals but where it does occur, as round 
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Rotenburg am Neckar, is everywhere abundant by roadsides and in rough 
places/' 

Cap. CIII : Eleoselinon Diosc. IIT, Ixviii (Ixxv). 

152. A'pium.^'palustre, Wasscr Eppich, WasserepiT, 270 ; N.K, t. cl. Sii 
'primum genus quod Diver vulgo dir.itur, Im. 420. — Sion sive Apium palustre 
foliis oblongis C.B.P. 154. Sium angusiifolium L. Sp. ed. 2, 1672. — ‘‘In 
marshes and pools, and by streams." 

Cap. CIV : Elleborus albus Diosc. IV, cxlviii (cl). 

153. Ellehorus-alhus [Elhhorus mrulidus, Veratrum album), Weisz Nioszwurtz, 
272 ; N.K. t. cli ; Im. 154. — Helkborus albus flore subviridi C.B.P. 186. Vera- 
trum album L. Sp. 1044 ; L.P. 261 . In cold, rough, and mountainous places " 
(partly from Dioscorides). 

Cap. CV : Ellebortjs nicer adultbbinits Fuchs. 

154. Ellelx)r^is-niger -adulter inns hortensis (Elhborum nigrum), Christwurtz, 
274 ; N.K. t. clii ; Im. 155. -Br. 5. Ilelleborus niger hortensis flore viridi 
C.B.P. 185. Helkborus viridis L. Sp. 558. — “ Now grown everywhere in 
gardens." 

155. Elkborus-niger-adnlkrimis sylvestris, Leiiszkraut, 275 ; N.K. t. cliii ; 
Im. 156. — Ilelleborus niger feetid us C.B.P. 185. Helkborus foetidus L. Sp. 558. — 
“ On rough stony pla(;es, and mountains, occurring abundantly by roadsides." 

Cap. CVI : Helxine Diosc. IV, xxxix. 

156. Helxino (Parielaria), Tag und Nacht, 277 ; N.K. t. cliv ; Im. 157. — 
Br. yi. PiirieUiria officirmrurn ef IHoscoridis C.B.P. 121. Parieiaria officinalis 
L. Sp, 1052 : P.C. 210 ; L.P. 46. — " By fences and walls. Also planted in 
many gardens." 

Cap. evil : Erythrodanon Diosc. Ill, cl (clx). 

157. Rubiu saliva {Rubea tinciorum), Roete die zam, 280 ; N.K, t. civ ; Im. 

158. — Ruhia iinetorum saliva C.B.P. 333. Rubia iindorum, var. /S, L. Sp. 109 ; 
P.C. 175. — " in fields in many places in Germany, especially round Hagenau, 
Speier and Strasburg. l^opagated by cuttings." 

158. Rul)ia syhestris^ Roete die wild, 281 ; N.K. t. clvi ; Im. 159. — Rubia 
sylvestris Icevis C.B.P. 333, Galium AloUugo L. Sp. 107. — “ By fences and 
thorn-hedges." 

Cap. CVIll : Zea Diosc. II, cxi. 

159. Zece primum genus (Spelia), Speltz, 283 ; N.K. t. clvii ; Im. 160. — 
Br. 220. Zea dicoeem vel major C.B.P. 22. Triticum Spelta L. Sp. 86. — 
“ Requires well-cultivated soil." 

160. Zem aUerum genus, Einkorn, 284 ; N.K. t. clviii ; Im. 161. — Zea Briza 
dicta, vel Monococcus Oermanica C.B.P. 21. Triticum monococcum L. Sp. 86. — 

‘ Does not require such good or manured soil as Speltz." 
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Cap. CIX : Eriobron Diosc. IV, xcv (xcvii). 

161. Creiitzwurtz, Grindtkraut, 286 ; N.K. t.clix; Im. 162. — Br. 38. 
Senecio minor vulgaris C.B.P. 131. Senecio vulgaris L. Sp. 857 ; P.C, 124; 
L.P. 178. — “ Everywhere in gardens and by fences and walls.” 

Cap. CX : Hedyosmon Biosc. Ill, xxxvi (xli). 

162. Menia (Menta hortensis prirm)^ Krausz Deyment, 288 ; N.K. t. clx. 
MerUa saliva prima, Im. 163. — Mentha crispa verticilkita C.B.P. 227. Mentha 
sativa L. Sp. ed. 2, 805. — “ Grown everywhere in gardens.” 

163. Menta hortensis secunda, Krausz Balsam, 289 ; N.K. t. clxi. Menta 
sativa altera, Im. 164. — Mentha rotundifolia L. Sp. ed. 2, 805. — Grown every- 
where in gardens.” 

164. Menta hortensis tertia, Unser Frawen Miintz, 290 ; N.K. t. clxii. Menta 
sativa tertia, Im. 165. — Mentha angustifolia spicata C.B.P. 227. Mentha viridis 
L. Sp. 576 ; P.C. 266 ; L.P. 142. — “ Grown everywhere in gardens.” 

165. Menta hortensis quarta, Hertzkraut, 291 ; N.K. t. clxiii : Im. 166. — 
Mentha hortensis verticiUata ocimi odore C.B.P. 227. Mentha gentilis L. Sp. 
677. — ‘‘ Grown everywhere in gardens.” 

166. Mentastrum {Menta sylvestris, Menta equina), Roszmiintz, 292 ; N.K. 
t. clxiv ; Im. 167. — Mentha sylvestris longiore folio C.B.P. 227. Mentha viridis 
var. longifolia L. Sp. 576, Mentha sylvestris L. Sp. ed. 2, 804 ; P.C. 137. — 
“ Likes mossy and damp places.” 

Cap. CXI : HEMidNiTis Diosc. Ill, cxlii (clii). 

167. Hemionitis (Scolopendria, Lingua eervina), Hirszzungen, Hirtzzung, 294 ; 
N.K. t. clxv ; Im. 168. — Br. 110. Lingua eervina officinarum C.B.P. 353. 
Asplenium Scolapendrium L. Sp. 1079. PhyUitis Scolopendrium (L.) Newman ; 
P.C. 126. — “ On shady moist mountains in stony valleys, by some streams, and 
on walls. Abundant near the Farnberg not far from Tubingen. Now planted 
in almost all gardens.” 

Cap. CXI bis (CXII, N.K.) : Eryngium Diosc. Ill, xxi (xxiv). 

168. Eryngium {Iringus), Mansztrew, 296 ; N.K. t. clxvi. Eryngii species, 
Im. 169, — Eryngium vulgare C.B.P. 386. Eryngium campestre L. Sp. 233 ; 
P.C. 99 ; L.P. 65. — “ Likes dry heaths. Grows in some fields in the Rhine 
district, usually by roadsides. Abundant near Strasburg.” 

Cap. CXII (CXIII, N.K.) : Thridax Diosc. II, clxiv (clxv), clxv (clxvi). 

169. Lactuca sativa crispa et rotunda, Krauser und breiter Lattich, 299 ; 
N.K. t. clxvii ; Im. 170. — Lactuca crispa C.B.P. 123. Lactuca saJtiva var. 
crispa L. Sp. 796 (the lowest leaves). — A composite figure, the upper leaves 
being those of some other broad-leaved variety of L, sativa. — “Sown in 
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170. Lactuca capitatay Grosser Lattich, 300; N.K. t. clxviii ; Im. 171. — 
Lactuca saliva C.B.P. 122. Lactucu saliva L. Sp. 795 ; L.P. 227. — “ Sown in 
gardens.’’ 

171. Lactuca sylvestrisy Wild Lattich, 301 ; N.K. t. clxix ; Ira. 172. — Lactuca 
sylvestris costa spinosa C.B.P. 123. Lactuca Scariola L. Sp. ed. 2, 1119. — “ By 
fences and vineyard walls, and in fields.” 

Cap. CXIII (CXIV, N.K.) : Thymbra Diosc. Ill, xxxix (xlv). 

172. SatMreia sativay Joseplen, Saturon, 304 ; N.K. t. clxx ; Ira. 173. — 
Satureia horicnsis sive Cunila saliva Plinii C.B.P. 218. Satureja horiensis L. 
Sp. 568 ; P.C. 250 ; L.P. 34, 152. — Sown everywhere in gardens.” 

Cap. CXIV (CXV, N.K.) : Thla.spi Diosc. II, clxxxv (clxxxvi). 

173. Thlaspi tatifoliuniy BaiirnsenfF, 306 ; N.K. t. (;lxxi ; Ira. 174. —Thlaspi 
arvense Vaccarire incano folio mijus C.B.P. 106. Tklxisjn campestre. L. Sp. 646. 
Le.pidium campestre R. Br. — “In wayside fields and by old horaesteads and 
walls.” 

174. Thlaspi august if oliumy Bescrakraut, 307 ; N.K. t. clxxii ; Im. 175. — 
Br. 146. Nasturtium sylvestre Osyridis folio (IB.P. 105. Lepidium nulerate 
L. Sp. 645, — Sarae habitat as No. 173. 

Cap. CXV (CXVI, N.K.) : Thrrmos Diosc. II, cxxxii. 

175. LupiriuSy Foigbon, 309, N.K. t. clxxiii. Lupiui alhiy lin. 176. Lupinus 
sativ us flare alho C.B.P. 347. Lupinus albus L. Sp. 721. — “Likes hot sandy 
soil.” 

Cap. CXVI (CXVIL, N.K.) : Ion Diosc. IV, cxx (cxxii). 

176. Viola-purpurea (Viola), Mertzon Veiel, 31 1 ; N.K. t. clxxiv ; Im. 177. — 
Br. 44. Viola Martia purpurea fl ore simplici odoro C.B.P. 199. Viola odorata 
L. Sp. 934 ; P.(^^. 291 ; L.P. 21. — “ In shady and rough places [Diosc.], especi- 
ally by garden fences and walls, and in hedges.” 

Cap. CXVII (CXVIir, N.K.) : Viola matronalis vulgo ex Fuchs. 

177. Viola-rruitro7ialis alba, Weisz welsch Veiel, 313 ; N.K. t. clxxv ; Jm. 

178 . Br. 120. Leucoium incanum nuifus C.B.P. 200. Chciranthus iucanus 

L. Sp. 662. Matthiola incana R. Br. — “ In gardens. The three kinds [Nos, 
177-179] differ only in the colour of the flowers.” 

178. Viola-matrmalis pmnicea. Rot welsch Veiel, 314 ; N.K. t. clxxvi ; 

Im. 179. Leucoium purpureum vel rubrum C.B.P. 200. Cheiranthus iucanus 

L. Sp, 662. Matthiola incam R. Br.— “ In gardens.” 

179. Vic^-matromlis purpurea, Braun welsch Veiel, 315 ; N.K. t. clxxvii ; 
Im. ISO,— Leucoium purpureum vel rubrum C.B.P. 200. Cheiranthus incanus 
L. Sp. 662. Matthiola incam R. Br,— “ In gardens.*’ 
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Cap. CXVIII (CXIX, N.K.) : Ibis Biosc. I, i. 

180. Iris gcrmanim, Blaw Gilgen, 317 ; N.K. t. clxxviii ; Im. 181.— Br. 230. 
Iris vulgaris Gerrmnica sive sylvestris C.B.P. 30. Iris germanim L. Sp. 38 ; 
L.P. 22. — “ Planted in gardens. Also grows on old walls and roofs, where it 
is commonly planted.” 

Cap. CXIX (CXX, N.K.) : Hieraceum Diosc. Ill, Ixv (Ixxii), Ixvi (Ixxiii). 

181. Ilierarewm maius (Sonvhite.s), Grosz Habichkraut, 319 ; N.K. t. clxxix ; 
Im. 1?>2,—Hi{mc.inm majus folio So7ichi, vel Hieracium Sonchite>s C.B.P. 126. 
Soyichvs arvensis L. Sp. 793.- In meadows and borders of fields, and by 
ditches.” 

182. Hivraciitm minus, Klein Habichkraut, 320 ; N.K. t. elxxx ; Im. 183. 
— Credits leciorum L. Sp. 807.- “ In meadows.” — Cited by Linne (Sp. 799) 
under Leontodon aufmnnalis, with which Fuchs may possibly have confused 
it. 


Cap. CXX ((^XXr, N.K.) : Hippubis Diosc. IV, xlvi, xlvii. 

183. Equise.him longius, Gross Ilo.sszagel, Grosz Roszschw'antz, 322 ; N.K. 
t. clxxxi. Ilippuris, N.H. cap. CXXI. Polygonum, fcemina, Im. 353. — 
Equisctuni paluslre L. Sp. 1061, te-sk, Milde, Monogr. Equiset. 36 ; L.P. 55. — 
“ In swamps and ditches.” 

184. Klein Roszschwantz, 323 ; N.K. t, clxxxii. Eqniseium 
brevius, N.H. cap. CXXI. EquiseUm, Im. \^^.-~Eqmseium arvensu lovgioribus 
setis C.B.P. 16. Kqnisetum arvenm L. Sp. 1061, var. decumbens Meyer, Chloris 
Hannov. 667, Usit Milde, Monogr. Equiset. 36 ; P.G 138 ; L.P. 55. — “ Meadows 
in dark damp valleys forming the outlet of meres.” 

Cap. CXXr (CXXll, N.K.) : Hjheris Diosc. II, ccv. 

Nasturtium -agrcste, Gauchbluoni, 325; N.K. t. clxxxiii. Hiberis, 
Im. 185.— Br. 77. Nasturtiuin prateiise magno flore C.B.P. 104. Gardamine 
pratmsis L. Sp. 656. — ‘‘In uncultivated places [Diosc. J, meadow's, gardens, and 
waysides.” 

Cap. CXXII (CXXIII, N.K.) : Hipposelinum Diosc. Ill, Ixxi (Ixxviii). 

186. Hipposelinum (Olus atrum), Grosz Epffich, 327 ; N.K. t. clxxxiv 
Im. 186 . — Hipposelinum Theophrasii vel timyrnium, Dioscoridis C.B.P. 154. 
Smyrnium Olusatrum L. Sp. 262. — ** In shady places and by swamps [Diosc.] ; 
planted in gardens in Germany.” 

Cap. CXXIII (CXXIV, N.K.) : Ixos Diosc. Ill, xciii (ciii). 

187. Viscum, Mistel, 329 ; N.K. t. clxxxv ; Im. 187. — Viscum baccis 
albis C.B.P. 423. Viscum album L. Sp. 1023 ; P.C. 188 ; L.P. 162 . — 

Qn trees, especially oak, pear, and apple.” 
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Cap. CXXTV (CXXV. N.K.) : Isatis Diosc. II, ccxv. 

188. Isatis sativa, Weydt, 331; N.K. t. clxxxvi ; Irn. 188. — saliva 
vel latifolia C.B.P. 113. Isatis lincioria L. Sp. 670, var. saliva DC. Syst. ii. 
570. — Planted in many places in Germany, especially round Aach and Erfurt. 
Used for dyeing wool and cloths blue.” 

189. Isatis sylveMris, Wild Weydt, 332 ; N.K. t. clxxxvii ; Im. 189. — Isatis 
sylvestris vel angustifolia C.B.P. 113. Isatis tinvAoria L. Sj) 670, var. vulgaris 
Koch, 8yn. ed. 1, 76. — “ Siiontanoous in certain placics in Germany, as at 
Tubingen, where all the vineyard walls are clothed with it.” 

Cap. (^XXV (CXXVT, N.K.) : Itea Diosc. I, cxxxv (exxxvi). 

190. Primum salicis genus. Rot Weiden, 334 ; N.K. i. clxxxviii. Alterum 
salicis genus, Im. 191. — Salix purpurexb L. Sp. 1017 ; L.P. 174. — For this 
identification and the two following we are indebted to Mr. John Fraser, 
V.M.H., F.L.S.— ” By water, and in moist places.” 

191. Alterum salicis genus, Geel Weiden, 335 : N.K. t. clxxxix. Primum 
salicis genus, Im. 190. — Salix saliva hdco folio crenaio C.B.P. 473. Salix 
vitMlifui L. Sp. 1016.“-“ By water, and in moist places.” 

192. Tertium f^alicis genus, Klein Weiden, 336; N.K. t. cxo : Im. 192. — 
Salix repens L., var. rosmarinifolia (L.) Wimnier et Grab. FI. Siles. ii. 380. — 
“ By water, and in moist places.” 

Cap. CXXVI (CXXVIl, N.K.) : Capnos Diosc. IV, cviii (ex). 

193. Fumaria (Fumus krnp), 338 ; N.K. t. cxci : Im. 193. -Br. 27. 
Fumaria officinariim et Dioscoridis (^B.P. 143. Fumaria officinalis L. Sp. 700 ; 
P.C. 1 10 ; L.P. 121.-“”*' In barley and flax fields, gardens, and vineyards, and 
by hedges and walls and in other rich uncultivated soil.” 

Cap. CXXVIl (C^XXVIII, N.K.) : Cici Diosc. IV, clxi (clxiv). 

194. Ricinus, Wuiiderbaum, 340 ; N.K. t. cxcii : Im. 194. — Br. 280. 
Ricinns vulgaris C.B.P. 432. Ricinus communis L. Sp. 1007 ; P.C. 50. — ” A 
foreign plant, recently introduced hito Germany, now sown almost every- 
where in gardens.” 

Cap. CXXVIII (CXXIX, N.K.) : Cirsium Diosc. IV, cxvii (cxix). 

195. Cirsium germanicum, Teiitsch Ochsenzung, Klein O., 342 ; N.K. cxciii. 
Cirsion, N.H. cap. CXXIX. Echium lunuginosum primum, Im. 152. — Br. 35. 
Anchusa offiicinalis L. Sp. 133. — “ In gardens, and spontaneously in sand 
around Nuremberg and Tiibingen.” 

196. Cirsium italicum, Welsch Ochsenzung, Grosz 0., 343 ; N.K. t. cxciv. 
B'uglossum magnum, N, H. cap. CXXIX. Echium iUilicum spinosum, Im. 151. 
— Anchtisa azurea Mill. {A. italica Retz.). — “ Introduced from abroad a short 
time ago, now planted almost everywhere in gardens.” 
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Cap. CXXIX (CXXX, N.K.) : Coriannon Diosc. Ill, Ixiv (Ixxi). 

197. Coriandrum, Coriander, 345 ; N.K. t. cxcv ; Im. 195. — Br. 70. (7on- 
andrum rmjus C.B.P. 158. Coriandrum sativum L. Sp. 256 ; P.C. 81 ; L.P. 
140. — ‘‘ Everywhere spontaneous in Germany. Likes rich ground, according 
lo Palladius, but also grows in poor soil.*' 

Cap. CXXX (CXXXI, N.K.) : Cassutha auct. Grace, recentior. ex Fuchs. 

198. Cassutha (C^iscMa^ Podagra Uni), Flachsz Seiden, Filtzkraut, Dotter, 
348 ; N.K. t. exevi ; Im. 196. — Cuscuta Epilinum Weihe in Archiv Apoth. 
viii. 54 (1824). — ‘‘ Grows not on the soil, but on herbs and shrubs. Has no 
root.” 

Cap. CXXXI (CXXXII, N.K.) : Cestron Diosc. IV, i. 

199. Betoniea, Betonick, Bethonien, 360 ; N.K. t. cxcvii ; Im. 197. — Br. 23. 
Beionim purpurea C.B.P. 235. Betonica officinalis L. Sp. 573. BUichys officin- 
alis Trevivsan ; P.C. 304 ; L.P. 211. — ‘‘ In meadows, woods, and mountainous, 
cold and dark places. A white-flowered form grows in some woods, and in 
particular in many places round Rotenburg am Neckar.” 

Cip. CXXXII (CXXXIIl, N.K.) : Betonuca altera Diosc. IV, ii ; 
Paulas iEginetes, VII, sect. iii. 

200. Betonica [-altera] sylvestris una, Dondernegele, 352 ; N.K. t. cxcviii ; 
Im. 199. — Br. 121. Caryophyllus sylvestris vulgaris latifolius C.B.P. 209. 
Dianthus carlhusianorum L. Sp. 409. — “ In dry, sandy, grassy, uncultivated 
places.” 

201. Betonica [-alUra] sylvestris altera, Wildnegele, 353; N.K. t. exeix ; 
Im. 200. — Dianthus superbus L. Sp. ed. 2, 589. — “ Spontaneous in some 
meadows, fields, and gardens.'’ 

202. Betonica [-alterai] altilis, Negelbluom, 354 ; N.K. t. cc ; Im. 198. — 
Caryophyllus altilis major C.B.P. 207. Dianthus Caryophyllus, var. f}, L. Sp. 
410 ; L.P. 76. — ‘‘ Grown everywhere by the maidens, generally xflanted in 
flower-i)ots and boxes.” 

Cap. CXXXIII (CXXXIV, N.K.) : Colchioum Diosc. IV, Ixxxiv. 

203. Colchicum {Hermodadylus), Zeitlosen, 350; N.K. cci ; Im. 201. — Br. 
176, 195, 243. Cokhicnm commune C.B.P. 67. Colchicum autumnale L. Sp. 
341 (autumn state) ; P.C. 76 ; L.P. 258. — “ Everywhere in meadows in Ger- 
many, and there is hardly a herb that grows in such great quantity as this. 
The naked flowers appear in late autumn, the leaves emerge from the soil in 
early spring, and the seed is mature in June.” 

204. Colchici folia et semen, 357 ; N.K. t. ccii ; Im. 202. — Colchicum com- 
mune C.B.P. 67. Colchicum autumnale L. Sp. 341 (summer state). 

Cap. CXXXIV (CXXXV, N.K.) : Clematis daphnoides Diosc, IV, vii. 
805, Chmettis-daphnoides, Syngruen, Yngruen, 360 ; N.K. t, ociii ; Im, 
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— Br. 62. ClenWttis daphnoides minor C.B.P. 301. Vinca minor L. Sp. 209 ; 
L.P. 132. — In rich shady places, in some orchards, behind fences, under 
hedges, and on rocks.” 

Cap. CXXXV (CXXXVI, N.K.) : Cardamon Diosc. II, clxxxiv (clxxxv). 

206. Nasiurtium-hortense (Nasturtivm sativum^ Cress io hortensis), Garten- 
kresz, 362 ; N.K. t. cciv ; Im. 204.- -Br. 134, 252. Nasturtium hortcMse vuC 
gatum C.B.P. 103. Lepidium sativum L. Sp. 644. — ‘‘ Everywhere sown in 
gardens.” 

Cap. CXXXVI (CXXXVll, N.K.) : Crinon Diosc. Ill, cvi (cxvi) ; 

Plin. XXI, V. II. 

207. Lilium {Lilium album), Weisz Gilgen, 364 ; N.K. t. ccv ; liii. 206. — 
Br. 229. Lilium album Jlore erecto cl vulgarc (^B.P. 76. Lilium candidum 
L. Sp. 302 ; P.C. 185 ; L.P. 218. — “ Planted in almost all gaidens.” — Identi- 
fied by Fuchs from Pliny’s description. 

208. Lilium croccum, Goldtgilg, 365 ; N.K. t. ccvi. Lilium rubens, Irn. 208. 
— Br. 150. Lilium crocmm (4iaix. — “Not so common as the preceding, but 
cultivated as an ornamental plant in many places in Germany, as at Strasburg.” 

Cap. CXXXVll (CXXXVlll, N.K.) : (hKamBiTA sativa Diosc. 

11, clxi (clxii) ; Plin. XIX, v 24. 

209. Cucurbita maior, Grosz Kiirbsz, 368 ; N.K. t. ccvii ; Irn. 209.---r//cMr- 
biia major sessilis jlore albo C.B.P. 312 ; Moris. Hist. sect. 1 , t. 5, lig. 2. Cucur- 
bita lagcnaria L. Sp. 1010. Lagenaria vtdgaris Ser., var. turhimita Ser. in DC. 
Prodr. iii. 299. — “ Must be raised from sce<i each year. Sown in April, fiowers 
in June, fruit not mature until late autumn.” 

210. Cucurbita minor, Klein Kiirb.sz, 369; N.K. t. ccviii : Im. 210. — 
Cucurbita lagenaria jlore albo folio molli C.B.P. 313 ; Moris. Hist. sect . I, t. 5, 
fig. 1, Cucurbita lagenaria L. Sp. 1010. Ixigcnaria vulgaris Ser., var. Gourda 
Ser. in DC. Prodr. iii. 299. — Same remarks as No. 209. 

211. Cucurbita oblonga, Lang Kiirbsz, 370 ; N.K. t. ccix ; Im. 211. — Cucur- 
bita oblou^a flore albo, folio molli C.B.P. 313 ; Moris. Hist. sect. 1, t. 5, fig. 3. 
Cucurbita lagenaria L. Sp. 1010. Lagcmria vulgaris Ser., var. clavala Ser. in 
DC. in Prodr. iii. 299. — Same remarks as No. 209. 

Cap. CXXXVlll (CXXXIX, N.K.) : Colocynthis Diosc. 

IV, elxxv (clxxviii). 

212. Colocynihis, Coloquint, 372 ; N.K. t. cox ; Im. 212. — Cucumis Colo- 
cynihis L. Sp. 1011. Citrullus Colocynthis Schrad. ; P.C. 29. — Raised from 
seed and rarely attains perfection, because the soil is too cold.” 

Cap. CXXXIX (CXL, N.K.) : Cotonea malus Diosc. I, clx. 

213. CoUmea-malus {Cydonia), Kiittenbaum, 374 ; N.K. t. ccxi ; Im. 213. — 
Mala cotonea minora C.B.P. 434. Pyrus Cydonia, var. 7, L. Sp. 480. Cydonia 
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oblonga Mill. ; P.C. 233 ; L.P.‘90. — “ Planted in gardens. Prefers cold damp 
situations.” 

Cap, CXL (CXLI, N.K.) : Castanba Diosc, I, cxlv. 

214. Castanea, Kesten, 377 ; N.K. t. ccxii ; Im. 214. — Cmtanea sylvestris 
C.B.P. 419. Fagus CasUinea L. Sp. 997. Castanea saliva Mill. ; P.C. 67 ; 
L.P. 87. — Likes shady situations with a northern exposure.” 

Cap. CXLI (CXLII, N.K.) : Caryon basilicon Diosc. I, clxxviii. 

215. Jiigkt7is, Welschnusz, 379 ; N.K. t. ccxiii ; Im. 215. — Nux jughris sive 
regia vulgaris C.B.P. 417. Juglans regia L. Sp. 997 ; L.P. 92. — ‘‘ In almost 
all gardens in Germany.” 

Cap. CXLII (CXLIII, N.K.) : Caltha Plin. XXI, vi. 15. 

216. CaUha {('alendula), Ringelbluom, 382 ; N.K. t. ccxiv ; Im. 216. — 
Br. 89. Caltha vulgaris C.B.P. 275. Calendula officinalis L. Sp. 921 ; 
P.C. 180 ; L.P. 180. — Almost everywhere in gardens.” 

Cap. CXLIII (CXLIV, N.K.) : Caryophyllata auct. Lat. recenlior. ex Fuchs. 

217. Caryophyllaki hortensis (Herba Benedieta), Garten Benedicteiiwurtz, 
384; N.K. t. ccxv ; Im. 217.~~Br. 111. Caryo 2 jhyUatxi vulgaris C.B.P. 321. 
Geum urhanum L. Sp. 501 ; P.C. 17 ; L.P. 99. — “ Planted in gardens. Flower 
pale-yellow.” 

218. Caryophyllata sylvestris, Wild Benedictenwui’tz, 385 ; N.K. t. coxvi ; 
Im. 218. — Oeum intermedium Ehrh.xG. urhanum L. — “Almost everywhere 
in shady places by fences and hedges. Flower saffron -yellow.”- -The somewhat 
drooping flowers, and the larger size and deeper colour of the petals indicate 
a strain of O. rivals. Fuchs’s plant, however, is not true G. intermedium 
(rivaleX urhanum), but a back cross of mtertmdium wifli urba^myn. 

Cap. CXLIV (CXLV, N.K.) : Cbntaijrium minus Diosc. Ill, vii (ix). 

219. Centaurium 7ninus {CenUiuria mmor), Klein Tausendtgulden, 387 ; 
N.K. t. ccxvii ; Im. 219. — CemUinrium minus C.B.P. 378. ' Geji liana Centaurium 
L. Sp. 229. Centaurium umbellaium Gilib. ; P.G 63 : I^.P. 116.- “ Although 
Dioscorides writes that it grows in wet and damp places, yet everyone knows 
that with us it commonly grows in hard dry grassy fields and meadows.” 

Cap. CXLV (CXL VI, N.K.) : Cyamos Diosc. II, cxxvii. 

220. Faba, Bonen, 389 ; N.K. t. ccxviii. Faba vulgaris, Im. 220. — Br. 222. 
Faba C.B.P. 338. Vida Faba L. ISp. 737 ; L.P. 65. — “ Everywhere planted 
in gardens. Likes rich soil.” 

Cap. CXLVl (CXLVII, N.K.) : Consolida media herbariorum ex Fuchs. 

221. Consolida media, Guide Guntzel, 391 ; N.K. t. ccxix. Consolida- 
media purpurea, Im. 221. — (Consolida media pratensis ccerulea C.B.P. 260. 
Ajuga reptans L. Sp. 561 ; P.C. 42. — “ In meadows, and in grassy fields at 
high levels.” 
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Cap. CXLVIT (CXLVITI, N.K.) : Cannabis Diosc. Ill, civ (clxv). 

222. Cannabis saliva, Zainer Hanff, 393 ; N.K. i. ccxx ; Iin. 222. — Br. 209. 
Cannabis saliva L. Sp. 1027 ; P.C. 142. — “ Sown in gardens. Is of two kinds, 
male and female. The male bears seed, but the female has none. Both kinds 
are produced from the same lot of seed.”— A composite figure, the lower part 
being represented as “ male ” (female) and the upper as “ female ” (male). 

Cap. CXLVIir (CXLIX, N.K.) : Cardiaca herbariorum ex Fuchs. 

223. Cardiaca, Hertzgspan, Hertzgesperr, 395 ; N.K. t. ccxxi ; Im. 223, — 
Br. 54. Marruhimn Cardiaca dictum C.B.P. 230. Leonurus Cardiaca L. Sp. 
584 ; P.C. 189, — “ Almost everywhere by fences, hedges, and old walls.” 

Cap. CXLIX (CU N.K.) : Caron Diosc. Ill, lix (Ixvi) 

224. Caros, Feldkiimich, Wisenkiimel, 390 ; N.K. t. ccxxii. Careum, Im. 
224. — Caruni Carvi L. Sp. 203; P.C. 55; L.P. 137 — “Everywhere in dry 
meadows.” 

Cap. CL ((U, N.K.) : Caryon ponticum Diosc. I, clxxix. 

225. Avdhma-nnx sylrestris (Coryhis), IJaselnusz, 398 ; N.K. t. ccxxiii ; 
Im. * 220 ,- Corylus syhrMris C.B.P. 418. C'orylus Avdlana L. Sp 998; 
L.P. 87. — ” Everywliere in w'oods, on mountains, and in luniges.” 

220. Avdlana dotneMica, Rotnusz, 399 ; N.K. t. ccxxiv , Im. 220.- Coryhis 
saliva fructu albo minorc sive vulgaris C.B.P. 417. ('oryliis Arellana, var. d, 
L. Sp 999. Coryhis maxima Mill. Card. Diet. ed. 8, n. 2 (1708). — ‘'In 
gardens,” 

Cap. ('Ll (CLll, N.K.) : Centum.morbia vulgo ex Fuclis. 

227. (Umtummorbia (Nummuhifia), Egelkraut, 401; N.K. t. cc.xxv ; Im. 
221 .--Lysimachia Nu7nmularia L. Sp. 148.— “In damp meadows, orchards, 
borders of fields, and grassy w'ooils.*’ 

Cap. (Ml (CLllI, N.K.) : Coccimelea Diosc. I, clxxiv. 

228. Prunus saiim, Pflaumenbaurn, 403 ; N.K. t. ccxxvi ; Ini. 228. — 
Prunus C.B.P. 443. Prunus domcstica L. Sp. 475. — ” In gardens.” 

229. Prunus sylveslris, Schlehen, 404 ; N.K. t ccxxvii ; Im. 229. — Br. 258. 
Prunus sylveslris C.B.P. 444. Prunus spinosa L. Sj). 475. — “ In almost all 
hedges.” 

Cap. CLIIl (CLIV, N.K.) : Conjpm Diosc. IV, Ixxix. 

230. Cicuta {Conion), Wueterieh, 400 ; N.K. t. ccxxviii ; Im. 230. — Cicuta 
major C.B.P. 160. Conium maculatuvi L. Sp. 243 ; P.C. 130 ; L.P. 253. — " In 
uncultivated ground, behind fences, and in cool and shady places.” 

Cap. CLIV (CLV, N.K.) : Cynoolossitm officinarum Fuchs. 

231. Huntlszzung, 408 ; N.K. t. ccxxix. Lycopsis, 
Falsche Hundszzung, Im. 264. — Br. 34. Buglossum sylvestre krlium C.B.P. 
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256. Echium vulgare L. Sp. 139 ; P.C. 43. — “ Everywhere in fields, especially 
by the wayside.’* “ Flowers first purple, then blue. Threads inside them 
purple.” — A branched condition of the Viper’s Bugloss, probably a basal shoot 
developed in consequence of injury to the main stem. 

Cap. CLV (CLVI, N.K.) : Cnicus Diosc. IV, clxxxvii (cxc). 

232. Cartamus {CrocMS hortensis), Wilder Gartensafl&ran, 409 ; N.K. t. 
ccxxx ; Im. 231. — ^Br. 196, 282, Onicua sativus sive Carthamum qfficinarum 
C.B.P. 378. Carthamua tincioriua L. Sp. 830 ; P.C. 242. — “ Planted in gardens 
and fields in many parts of Germany. Used for colouring food yellow.” 

Cap. CLVI (CLVIl, N.K.) : Cbnchbus Diosc. II, cxix. 

233. Milimn, Hirsz, 411 ; N.K. t. ccxxxi ; Im. 232. — Br. 225. Milium 
semim. lute^o vel albo C.B.P. 26. Panicmm miliaceam L. Sp. 58. — “ Cultivated 
almost everywhere.” 

Cap. CLVIl (CLVIII, N.K.) : Crambb sativa, Diosc. II, cxlvi. 

234. Brassicce primum. genus {Bmssica levis)^ Breiter Koel, 413 ; N.K. t. 
ccxxxii ; Im. 233. — Bmssica ohracea L., var. acepimla DC. Syst. ii. 583, su])var. 
viridis (L. Sp. 667) 0. E. Schulz in Engl. Pflanzenr., Crucif.-Brassic. i. 30. — 
“ Everywhere in gardens.” 

235. Brassicce secundum genus (Brassica Apiana), Krauser Koel, 414 ; N.K. 
t. ccxxxiii ; Im. 234:,’- Brassica fimhriaia C.B.P. 112. Brassica oleracm var. 
acepkala subvar. sabellica (L. Sp. 667) 0. E. Schulz, 1 . c. — “Everywhere in 
gardens.” 

236. Bmssicce tertium genus (Crambe), Kleiner Koel, 415 ; N.K. t. ccxxxiv ; 
Im. 236.’— Brassica Napus L. Sp. 666 ; 0. E. Schulz, 1 . c. 39. — “ Everywhere 
in gardens.” 

237. Brassicce quartum genus (Brassica capitata), Kappiszkraut, 416 ; N.K. 
t. ccxxxv ; Im. 236. — Br. 216. Brassica capitata alba C.B.P. 111. Brassica 
olemcea, var. capitata L. Sp. 667 ; O. E. Schulz, 1 . c. 30. “ Everywhere in 
gardens.” 

Cap. CLVIII (CLIX, N.K.) : Cruciata Fuchs. 

238. Cruciata, Madelgeer, Creutzwm*tz, 420 ; N.K. t. ccxxxvi. Oentiance 
species, Im. 112. — Br. 115. Oentiana cruciata C.B.P. 188. Oentiana Cruciata 
L, Sp. 231. — “ In uncultivated places.” 

Cap. CLIX (CLX, N.K.) : Cissos Diosc. II, ccx. 

239. Hedera nigm, Maur Ephew, 422 ; N.K. t. ccxxxvii ; Im. 237. — Br. 92, 
93. Hedem arborea C.B.P. 305. Hedera Helix L. Sp. 202 ; P.C. 145 ; L.P. 
218. — “ Everywhere on walls.” 

240. Hedem Helix, Klein Ephew, 423 ; N.K. t. ccxxxviii ; Im. 238. — 
Hedem major sterilis C.B.P. 305. Hedem Helix, var. 7 , L. Sp. 202. — “ Creeps 
on the ground in woods under shrubs. 
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Cap. CLX (CLXI, N.K.) : Cekasils Diosc. J, elvii. 

241. Cenisus, Kirsehen, 425 ; N.K. t. ccxxxix ; Tm. 240 . — Prunns avium 
L. Sp. ed. 2, 680 ; P.C. 67. — ‘‘ CuHivatod in all gardens, also found in woods, 
especially on well-watered mountains.” — Fuchs described three kinds of 
cherry, namely, “ Amarellen ” (Prunus Ce.rafius, var. (^apromarui L.), 
‘‘ Weichsel ’ (7^. Ve.rasus var. ausiera L.) and “ Kirschen ” proper (P. avium L.), 
and gave a single figure (of P. avium) to represent all three. 

Cap. (a.Xl ((^LXII, N.K.) : Cvanus Plin. XXI, viii. 24. 

242. ('yunvn (Flos frwnc.ntwuM,), Blaw Kornljluoinon, 428; N.K. t. cexl. 
(kjmim sijlvislris, hu. 241. Br. 2(H. Cyanns scgcUim C.B.P. 273. Ctniaurm 
Cyanv^ L. Sjt. ‘.)ll ; P.(5. 82.--" Poimnoii eveiyw hero in corn. A Blue paint 
is made liy boys down to the pre.sent day, by ernshing the j)eialM in white of 

egg.” 

Cap. CLXIl (C5LXIII, N.K.) : CJrommyon Diosc. II, clxxx (clxxxi). 

243. ZM'ibcl, 430 ; N K. t. ccxii ; Im. 242.- -Br. 247. Ce.pa vulgaris 
C.B.P. 71. Allium Cejia L. 8p. 300 ; P.C. 202 ; L.P. 59. — “ Planted ever}^- 
where in gardens. ’ 

Cap. CLXIIl (CLXIV, N.K.) ; Caju'anola Fuchs. 

244 Cmnjmnnln. Halszkrant, 432 ; N.K. t. eexlii. VamjKtnula tnaior, 
Im. 243 . — Camjiunula vulgalior Jolt is urttar vil major it asperior C.B.P. 94. 
Campanula 'fmclidiurn L. 8}). 100.- " In busJiy places by cby meadows.” 

Cap. (^LXIV (CLXV, N.K.) : (Ui^mintha Dio.si‘. HI, xxxvdi (xliii). 

245. Calarnintha' primum giiius (Calumintha -mwilamt), Katzenmuntz, 434; 
N.K. t. eexliii ; Im. 244.— Br. 275. Menllui aiiaria vnlyaris et major C.B.P. 
228. NejKta CaUiria L. Kp. 570 ; P.C. 01 ; L.P. 175.—" In rough and stony 
places, especially on mountains.” 

246. Calarnintha’ se-cimdum genus (Nejicta, Pulegium sylre^tre), Wilder Poley, 
435; N.K. t. eexliv ; Irn. 245. — Calami-niha amnsis rcrticillata C.B.P. 229. 
Mentha arvensis L. Sp. 577. — “ On heaths and fields.” 

247. Calaminthw terlium genus, Ceele Miintz, 430 ; N.K. t. ecxh' ; Im. 246. 
Conyza media Asteris jlore lutco C.B.P. 205. Inula d ysemterka L. Sp. 882. 
Pidicaria dysenterica Bernh. — ” In watery places, and sometimes behind 
hedges.” 

Cap. CLXV (CLXVl, N.K.) : Crithe Diosc. II, cviii. 

248. Hordeum polystichum, Grosse Gerst, 438 ; N.K. t. eexlvi ; Im. 247. 

Horde/um tetrastudmm Stokes. — ” Likes rich soil.” 

249. Hordeum distichum, Kleine Gerst, 439 ; N.K. t. ccxlvii ; Im. 248. 

Hordeum distieJum G.B.P. 23. Hordeum distichonh.l&p. So •, P.C. 21. — “Likes 
rich soil.” 
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Cap. CLXVI (CLXVII, N.K.) : Crocus Diosc. I, xxv. 

250. Croci flores et folia, Salfran, 411 ; N.K. t. ccxlviii ; Im. 249. — Crocus 
sativus C.B.P. 65. Crocus sativus, var. officinalis L. Sp. 36 ; P.C. 243 ; L.P. 
184. — “ Planted in many places in Germany.” 

Cap. CLXVII (CLXVIII, N.K.) : Cynoceambe Diosc. IV, clxxxix (cxcii). 

251. Cynocrambe {Mercurialis sylvestris mas). Wild Bingelkraut, 444 ; N.K. 
t. ccxlix. Cynocrambe mas, Im. 250. — Mercurialis montarm testicuUiUi C.B.P. 
122. Mercurialis jicrennis L. Sp. 1035 (female plant !). — “ Abundant in woods. 
Also found on high mountains, beside fences and hedges.” 

Cap. CLXVIII (CLXIX, N.K.) : Colytea Theophr. Ill, xiv. 4. 

252. Colytea, Welsch Linsen, 446 ; N.K. t. eel. ColutecL, Im. 251. — Colutea 
vesicaria C.B.P. 396. Colutea arborescens L. Sp. 723 ; L.P. 5. — “ Planted in 
gardens.” 

253. Sena, Senet, 447 ; N.K. t. ccli ; Irn. 252. — Senim Italicu siv>e foliis 
obtusis C.B.P. 397. Cassia Senna, var. L. Sp. 377. Cassia obovata Colladon, 
Hist. Casses, 92 (1816). — “Planted in gardens.” 

Cap. CLXIX (CLXX, N.K.) : Coeonopus Diosc. II, clvii (clviii). 

254. Coronopus (Cornu-cervium), Kraeenfuosz, 449 ; N.K. t. cclii ; Im. 253. — 
Coronopus hortensis C.B.P. 190. Plantago Conmopus, var. ji, L. Sp. 115. — “ Does 
not occur anywhere in Germany, as far as 1 know, except when planted in 
gardens.” 

Cap. CLXX (CLXXl, N.K.) : Cyolaminus Diosc. II. cxciii (cxciv). 

255. Cyclaminus (Cyclamen), Schweinbrot, 451 ; N.K. t. ccliii. CycUiminus 
rotunda, Im. 254. — Cychimen europwum L. Sji. 145. — “ In shady places, under 
hedges and trees. Quite scarce in some locahties.” 

Cap. CLXXI (CLXXII, N.K.) : Cypbrus Diosc. I, iv. 

256. Cyperus, Wilder (^algan, 453 ; N.K. t. ccliv ; Im. 255. — Cyperus 
odoratus radice longa : sive (Cyperus Officinarum C.B.P. 14. Cyperus longus 
L. Sp. 45. — “ Not spontaneous in Germany. Must be planted in gardens, as 
I have done with the plant here figured.” 

Cap. CLXXII (CLXXIll, N.K.) : Lathyris Diosc. IV, clxiv (clxvii). 

257. Lathyris, Springkraut, 455 ; N.K. t. cclv, ; Im. 256. — Br. 239. Lathyris 
major C.B.P. 293. Euphorbia Lathyris L. Sp. 457. — “ lakes sandy cultivated 
ground. Grows in almost all gardens.” 

Cap. CLXXIll (CLXXIV, N.K.) : Lbucoion Diosc. Ill, cxxviii (cxxxviii). 

258. Lsucoion (Viola alha), Weisz Veiel, 457 ; N.K. t. cclvii. Leucoion- 
Dioscoridis album, Im. 257. — Hesperis hortensis C.B.P. 202. Hesperis mairo- 
nalis L. Sp. 663, var. hortensis, subvar, albiflora DC. Syst. Veg. ii. 450. — Planted 
in gardens, and never spontaneous. Does not differ from the purple kind, 
except in the flowers.” 
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259. Vioki-lutea^ Geel Veiel, 458 ; N.K. t. colvi. Lexicmon-Dioscoridis luteurriy 
Im. 258. — Br. 43. Leiicaium luteum vulgare C.B.P. 202. (Imranthus Che/tri 
L. Sp. 661. — “ Planted in gardens. Grows spontaneously on walls in some 
places.” 

260. Viola-pvrpurexi, Braun Veiel, 459 ; N.K. t. C(!lviii. Lfmcoion-Diosco- 
ridifi purpurmm, Im. 259 . — Hesperis hortensis O.B.P. 202. Hisperia Trvcdronalis 
L. Sp. 663, var. hortejisis, subvar. purpurea DC. Syst. Veg. ii. 450. — “ Planted 
in gardens, and never spontaneous.” 

(^ap. CLXXIV (CLXXV, N.K.) : Lafathitm Diosc. II, exl. 

261. OxyUipathum (LajHidvrn acutum), Mengelwurtz, 461 ; N.K. t. cclix ; 
Im. 260.“- Br. 164. Apparently Ihimex obtusijolim L. Sp. 335. — “ Spontaneous 
in damp gardens, lakes, swamps, and ditches.” 

262. Rumicis mumdvm (jmus (RhubarfHirum inonachorutn), Munch Rhabar- 

barum, 462: N.K. t. eclx ; Im. 261. — Br. 198. HippoUipaihum latifolium 

C.B.P. 115. Utmidx alphius L. Sj). 334. — “To-day cultivated in many 

gardens.” After comparison with the mu(‘h better figure in Fuchs, I 
now refer Rhabarbarvrn Brunf. to this species. — T. A. S. 

263. Rumiois iertiuiu {liouus HiUrichtes)^ Guoter Heinrich, 263: 

N.K. t. cclxi ; Im. 262. Br. 15. Lnpalhum v a duos uni (\B.P. 115. 

Chnopodium nricuM L. Sp. 218. Everyvluu*e in uncultivated 

places in villages, behind fcuices, in old homestfwls, and by waysides.” 

264. Oxalis (Acdom)^ Suur Amplfer, 464; N.K. t. cclxii ; Im. 2(i3. — 

Br. 128. Acdom (\B.P. 114. Rumex Acctom L. Sj). 337 ; P.C. 265. 

— “ In all me.adows and orchanls.” 

Cap. CLXXV (CLXXVl, N.K.) : Limonium Diosc. IV, xvi. 

265. Lirnonium {Pyrola), Wintergiuen, 467; N.K. t. (alxiii ; Im. 265. — 
Br. 165. Pyrohi rotund if alia nuijot C.B.P. 191. Pyroh rot undifolia L. Sp. 396. 
— “ In shady ujicultivated places, espe(*ially in woods.” 

Cap. CLXXVl (CLXXVll, N.K.) : Lamu m Plin. XXI, x\ . 55 ; XXll, xiv . Hi. 

266. Ijamium (Ihtica alba,), Taubnessel, 469 : N.K. t. celxiv. Lamii iria 
genera, lin. 266 . — Lainium album L. Sp. 579 ; P.C. 12 ; L.P. 108. — “ Every- 
where by waysides and fences."-- Fuchs recognised three species of Lamimn : 
with wliite, yellow, and purple Howcts respectively. Tliese were L. album L., 
Gtileohdohn luteum Huds., and L. maculatum L. As they seemed to him to 
differ in nothing but the colour of the flowers, he gave one picture (of L. album) 
to represent all three. 

Cap. CLXXVll (CLXXVIII, N.K.) : Linum Diosc. 11, cxxv. 

267. Linum, Flachsz, 471 ; N.K. t. cclxv ; Im. 267. — Br. 59. Linum 
sativum C.B.P. 214. Linum nsiUitissimum, var. fd, L. Sp. 277 ; P.C. 166 ; 
L.P. 16. — “ Cultivated almost everywhere in Germany in fields and gardens.” 
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Cap. CLXXVIII (CLXXIX, N.K.) : Lichen Diosc. IV, liii. 

268. Lichen (Hepaticu), Stein Leberkraut, Brunnenleberkraut, 473 ; N.K. 
t. cclxvi ; Im. 268. — Br. 69. Lichen peirceus latifolius sive Hepatica fonUina 
C.B.P. 362. Marchantia polymorpha L. Sp. 1137. — “ On dripping strong- 
smelling rocks and stones and in deep cold streams.’’ 

Cap. CLXXIX (CLXXX, N.K.) : Linozostis Diosc. IV, clxxxviii. 

269. Mercurialis 7nas, Bingelkraut mennle, 475 ; N.K. t. cclxvii ; Im. 269. 
— Mercurialis testiculaf/ay sive urns C.B.P. 121. Mercurialis annua L. Sp. 1035 
(female plant !) ; L.P. 12. — “ Pound in cultivated fields and vineyards. 
Planted in gardens. Sows itself annually and is difficult to extirpate when 
once introduced.” “ The two kinds differ particularly only in the seed. How- 
ever, the leaves of the male [i. e., female] plant are somewhat darker than 
those of the female [i. 6 ., male].” 

270. Mercurialis foemina, Bingelkraut weible, 476 ; N.K. t. cclxviii ; 
Im. 270. — Mercurialis spicata sive fmmina C.B.P. 121. Mercurialis annua 
L. Sp. 1035 (male plant !). — Habitat as in No. 269. 

Cap. CLXXX (CLXXXl, N.K.) : Libanotis cobonaria Diosc. Ill, Ixxxix. 

271. Rosmarinus, Roszmarin, 478; N.K. t. cclxix ; Im. 271. — Br. 122. 
Rosmarinus hortensis angustiore folio C.B.P. 217. Rosynarinus officinalis, var. 

L. Sp. 23 ; P.C. 240 ; L.P. 146. — ” Grown in gardens and pots in Germany. 
Very abundant in Dauphine and Languedoc, so that the inhabitants use it as 
their sole source of firewood.” 

Cap. CLXXXl (CLXXXI1,'N.K.) : Ligustbum Plin. XXIV, x. 45. 

272. Ligustrurn, Beinhoellzlin, 480; N.K. t. cclxx ; Im. 272. — Ligustrum 
germanicurn C.B.P. 475. Ligustrum vvlgare L. Sp. 7 ; L.P. 111. — “Common 
in all hedges in Germany.” 

Cap. CLXXXll (CLXXXllI, N.K.) : Ltjnaria minor vulgo ea; Fuchs. 

273. Lunaria-rninor, Klein Monkraut, 482 ; N.K. t. cclxxi ; Im. 273. — 
Lunaria racemoaa minor vel vulgaris C.B.P. 354. Osmunda Lunaria L. Sp. 
1064. Botrychium Lunaria Sw. — “ Does not grow eveiywhere, but is scarce. 
Commonly found on grassy mountains, as on the Osterberg, near Tubingen, 
where it is extremely abundant.” 

Cap. CLXXXIll (CLXXXIV, N.K.) : Lbfidium Diosc. U, ccv. 

274. Lepidium, Pfefferkraut, 484 ; N.K. t. cclxxii. Lepidium magnum, 
Im. 274. — Br. 180. Lepidium latifolivm C.B.P. 97. Lepidium hiifclium 
L. Sp. 644. — “ Planted in gardens. When once introduced it is difficult to 
extirpate.” 

Cap. CLXXXIV (CLXXXV, N.K.) : LBUOofON Theophr. VII, xiii. 9. 

275. VioJa^aiba, Hornungsbluom, Weisz Hornungsbluom, 486 ; N.K. 
t. cclxxiii. Vkia-filba Theophrasti, Im. 276. — ^Br. 42. Leucoium buiboaum 
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vvlgare C.B.P. 55. Le^icojum vernum L. Sp. 289 (flowering). — According to 
Dyer in Hort, Theophr. ii. 462, Leuc^ion Theophr. is Oalanthua nivalis L. — 

Likes shady dark places and woods, especially beside water. Abundant 
above the monastery of Belxmhausen near Tubingen.” 

276. Violcp.-albce folio ctim scmine., Weisz Hornungsbluom mit dein samen, 
487 ; N.K. t. cclxxiv. Viohr albcp Thp,ophrasti folio cum semine^ Im. 276. — 
Leucojum vernum L. Sp. 289 (fruiting). — The shape of the fruit distinguishes 
it from L, oastivum L. 

Cap. CLXXXV (CLXXXVI, N.K.) : Lithospermum Biosc. Ill, cxlviii (clviii). 

277. Lithospermum, Meevlimz, 4^9 ; N.K. t. cclxxv. Lithospermum sativum, 
Im. 277. — Lithospermum majus ertclum C.B.P. 258. Lithospermum officinale 
L. Sp. 132, — Commonly cultivated in gardens, although it also occurs spon- 
taneously in some rough places.” 

Cap. CLXXXVI (CLXXXVIl, N.K ) : Lysimachia Diosc. IV, iii. 

Lysimachia Plin. XXV^ vii. 35. 

278. Ltfshnachifi purpurea, Rot Weidcri(‘h, Ih’aun Weiderich, 491 : N.K. 
1. cclxxvii ; Im. 279. -Lysimjachia sijiquosa hirsala magno fi ore C.B.P. 245. 
Epihbiinn hirsatum L. Sp. 347, In marshy plac^es, and beside water, where 
willows grow.” The habitat “ in marshy places and beside water ” is taken 
from Bioscorides. 

279. Lysimachia lutea, Geel Weiderich 492 : N.K. t cclxxviii : Im. 280.— 
Li/sirnxichia lute/i major C.B.P. 245. Lysinmchia vulgaris L. Sp 116: P.C. 
172. — Same habitat as No. 278. 

Cap. (^LXXXVU (CLXXXVIll, N.K.) : LA(a>i>rs Biosc. IV, xvii. 

280. Lagopus (Leporinus pes. Trifolium humik), Katzenklee 494 : N.K. 
t. cclxxix : Im. 281.- Trifolium arvense humik spicatum, sive Lagopus C.B.P. 
328. Trifolium arveuse 1^. Sp. 769 Habitat ‘‘ in cornfields and gardens ” 
avowedly taken from Pliny and Bioscorides. Martens and Sender, FI. 
Wurtternberg, ed. 2, 123 (1865), state that it grows in sandy fields and on dry 
hills. 

Cap. CLXXXVIll (CLXXXIX, N.K.) : Larix Biosc. J, xcii. 

281. Larix, Loerchenbaum, 496 ; N.K. t. cclxxx ; Im. -Uirix C.B.P. 
493. Finns Larix L. Sp. 1001. Ixirix dexidua Mill. ; P.C. 159. — “ Does not 
occur everywhere. Very abundant in Silesia, where it is used for panelling 
rooms. The Maregrave tJeorge of Brandenburg had many Liirch trees brought 
to Onoltzbach and planted in his garden, and sent the one here illustrated to 
Tubingen for me.” 

Cap. CLXXXIX (CXC, N.K.) : Mblissophyllum Diosc. Ill, cviii (cxviii). 

282. Melissophyllum verum, Melissen, 498 ; N.K. t. eclxxxi ; Im. 283,— 
Lamium m(Xf^num Melisscs folio C.B,P* 231* Mdittis Melissophyllum L. 
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Sp. 597 ; L.P. 174. — Does not grow everywhere. Found in woods near 
Ingolstadt and Onoltzbacli, where 1 have seen it in abundance.’^ 

283. Melissophyllum aduUerinum,, Wantzenkraut, 499 ; N.K. t. cclxxxii. 
Melissophyllum vulgare, Im. 284. — Br. 158. Melissa hortsuisis C.B.P. 229. 
Melissa officinalis L. Sp. 592 ; P.C. 18 ; L.P. 1G7. — ‘‘ Cultivated everywhere 
in gardens.” 

Cap. CXC (CXCI, N.K.) : Marathritm Diosc. Til, Ixxiv (Ixxx). 

284. Fwniculum, Fenchel, 501 ; N.K. t. cclxxxiii ; Im. 285. — Br. 97, 207, 
284. Foeniculum vulgare. Germanicum C.B.P. 147. Anethum Fosniculum 
L. Sp. 263. Fmnicidim. rtdgare Mill. ; P.C. 102 : L.P. 44, 138. — Planted 
everywhere in gardens. Also oecurs spontaneously in uncultivated places, 
like Dill.” 

Cap. CXCI (CXCII, N.K.) : Mklanthiom Diosc. Ill, Ixxxiii (xciii). 

285. Melanthinm horiense primum, Schwartz Kommich (Kuinmich), 503 ; 
N.K. t. colxxxiv ; Im. 2SC}.—Nigelln /lore minore simplici aindido C.B.P. 145. 
Nigella saliva L. Sp. 534. — “ Planted in gardens.’’ 

286. Nigelki horteMsis altemy Schwartz Coriander, 504 ; N.K. t. (udxxxv. 
Mdanihriim alterum Damiscenum r^ocaimriy Im. 287. — Nigella angustifoUa 
flore magore simplici cofruleo C.B.P. 145. Nigella damascene L. Sp. 534. — 
“ Planted in gardens.” 

287. Melunihium sylvestre. Wilder schwartzor Coriander, 505 ; N.K. 
t. cclxxxvi. Cuminum sylvesire (dteram, Im. 2HH.— Nigella arvensis cornuta 
C.B.P. 145. Nigella arvensis Jj. Sp. 534. — Si^onlaneous in cornfields, e.g,, 
among rye, wheat, spelt, and barley.” 

Cap. CXCII (CXCJII, N.K.) : Malacuie Diosc. 11, cxliv. 

288. Malva kortensis, Ernrosen, 507 : N.K. t. oclxxxvii ; Im. 289. — Malva 
rosea folio sahrolundo (IB.P. 315. Alcea rosea L. Sp. 687. Alihwa rosea Cav. ; 
P.C. 132. — “ Cultivated in ganlens.” 

289. Malva sylvesiris pumilUy Genszpappel, 508 ; N.K. t. c(!lxxxviii ; Im. 
290.— Br. 131. Malva sylvesiris folio rolando C.B.P. 314. MeUva rolundifolia 
L. Sp. 688. — “ Almost everywhere in uncultivated soil, beside fences, and in 
gardens and churchyards.” 

290. Malva sylvesiris elalior, TIoszpappel, 509 ; N.K. t. cclxxxix ; Im. 291. — 
Br. 132. Malva sylvesiris folio sinuato C.B.P. 314. Malva sylvesiris L. Sp. 
689 ; P.C. 35 ; L.P. 15. — ^Habitat as in No. 289. “ Likes rich humid places.” 

Cap. CXCIII (CXCIV, N.K.) : Myrice Diosc. 1, cxvi. 

291. Tarmrix (Tarmirix sylvesiris)^ Tamarisek, 513 ; N.K. t. ccxc. Tarmrix 
sylvesiris fosmina, Im. 292 . — Tamarix frvlicosa folio crassiore : sive Qertmnwi 
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C.B.P. 485. Tamarix gerrnanica L. Sp. 271. Myricaria germanica Desv. — 
‘‘ By rivers and pools in many places in Germany — namely, by the Rhine, 
Iser, and Ijech.” 

Cap. CXCIV (CXCV, N.K.) : Mecon Rikeas Dioso. IV, Ixiv. 

292. Fapave.r-erraticmn primuniy Klapperrosen, 515; N.K. t. ccxci ; Im. 293. 
— Br. 154. Papaver erraticam majus C.B.P. J7I. Pa'j[mve,r Rhceas L. Sp. 507 ; 
P.C. 227 ; L.P. 190. — “ In nearly all kinds of corn. Not so common as the 
next.’’ 

293. Papaver -erraticM.m alterum, Kornrosen, 510 : N.K. t. ccxcii ; Im. 294. — 
Pa]xiver erratic um 7mnns C.B.P. 171. Papaver Rhceas^ var. j8, L. Sp. 507. 
Papaver intermediuyn var. erratic nin (Jord.) Rouy et Fouc. FI. France, i. 155 
{P. Fachsii Timb.). — “In nearly all kinds of corn.” 

Cap. CXC^V (CXCVI, N.K ) : Mecon sativus Diosc. IV, Ixv. 

294. Magsomen, Magsamen, 518 : N.K. t. ccxciii. Papaver- 
sativim purpureuni et alburn, Im. 295. “Br. 227. Papaver hortensis semine 
alho ('.B.P. 170. Pajmver sotnniferiim L. Sp. 508; P.C. 220; L.P. 219. — 
“ Sown in gardens.” 

(^ 1 . ('XC’Vl (CXCVll, N.K.) : Mecon oeratitis I)iosc. IV, Ixvi. 

295. Pa] raver -corn iculutu rn , (Udb (Geel) Oelmagen, 520 ; N.K. t. ccxciv. 
Papraver-corniculaturn luUinn^ Im. 290 —Papaver corniculaturn luU.urn C.B.P. 
171. Phclidonium Olauciuvi L. Sp. 500. Gkiuciurn Jlarum Cranlz. — “Not 
spontaneous in Germany.” 

CXCTll ((’X(^\iri, N.K.) : Moiu s Diosc. I. clxxx. 

290. Moras, Maull)eerbaum, 522 ; N.K. t. ecxcv : Im. 2U1 Moras fniciu 
nigro C.P.P. 459. Moras nigra L. Sp. 980 ; P.C. 193. — “ Likes warm and sandy 
places, and benefits from trenching and manuring.” 

Cap. CXt’Vlll (CXCIX, N.K.) : Myrrhj.s Dio.se. IV, cxiv (cxvi). 

297. Myrrhis {('icataria), Wildkoerffel, Wilder Koerbel, 525 ; N.K. t. ccxcvi ; 
Im. 298. Myrrhis sylvesiris seminibus lavibm C.B.P. KKK ('hcero2)Jiyllam 
sylvestre L. Sp. 258. Anthriscu^ sylvestris Hoffm. — “ Spontaneous in orchards 
and dry meadows.” 

Cap. CXCIX (CC, N.K.) : Melilotits Diosc. Ill, xli (xlviii). 

298. Melilotus gernmnica, Unser Frawen Schiiechlin, 527 ; N.K. t. eexcvii. 
Meliloti tertium gcMUS, Im. 299. — iMus sive Melilotus pe.ntaprhyllos minor glabra 
C.B.P. 332. Lotvs corniculatus L. Sp. 775. — “ In all meadows, especially 
those on mountains.” 

299. Melilotus italica, Welscher Steinklee, 528 ; N.K. t. ccxcviii. Meliloti 
qimrium genus^ Im. 300. — Melilotus corniculis reflexis nuijor C.B.P. 331. 
Trifolium Melilotus corniculata L. Sp. 766. Trigomlla cornicukUa L. Sp. ed. 2, 
1094, — “ Cultivated in gardens, and as a pot plant.” 
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Cap. CC (CCI, N.K.) : Mandbagoba Diosc. IV, Ixxvi. 

300. Mandragora tms, Alrauri mennle, 530 ; N.K. t. ccxcix ; Im. 301. 
Mandragora fructu rotundo C.B.P. 169. Mandragora officAriarum L. Sp. 181. — 
“ Likes woods and shady places. Now also planted in gardens.’* 

Cap. CCI (CCII, N.K.) ; Mala insana vulgo ex Fuchs. 

301. MalaAnsarui {Amoris-porm), Melantzan, Melanzan, 533 ; N.K. t. ccc ; 
Im. 302. — Solanitm poniiferum fructu obhngo C.B.P. 167. Solanum Melongena 
L. Sp. 186. — “ A foreign plant, cultivated in gardens, and in flower-pots and 
hanging baskets outside windows. Likes the same treatment as cucumbers 
and melons.” 

Cap. CCII (CCIIl, N.K. : Nymph.®a Diosc. Ill, cxxxviii (cxlviii). 

302. Nymphcea Candida, Weisz Seebluomen, 535 ; N.K. t. ccci ; Im. 303. — 
Br. 7. Nymphcea alba major C.B.P. 193. Nymphcea alba L. Sp. 510 ; L.P. 
230. — In pools, meres, and lakes.” 

303. Nymphcea liitea, Geel Seebluomen, 536 ; N.K. t. cccii ; lin. 304.* -Br. 6. 
Nymphcm Intm major C.B.P. 193. Nymphcm Intea L. Sp. 510. Nuphar 
lutcAim Sibth, et Sm. — “ In pools, meres, and lakes.” 

Cap. CCIll (CCIV, N.K.) : Napy Diosc. 11, clxxxiii (clxxxiv). 

304. Hhmpia prlrnum gmm, Geeler Garteusenff, 538 ; N.K. t. c(*ciii ; Sinapi 
horiense, liu. 307. — Br. 249. Sinapi apii folio sive album C.B.P. 99. Sinapis 
alba L. Sp. 668 ; P.C. 195 ; L.P. 206. — Commonly cultivated in gardens, 
and also occurs spontaneously,? 

305. Sinapis alterum genus, Weisz GartensenfiF, 539 ; N.K. t. ccciv. Ervm 
sylmstris, Im. \Al~Eruca latifolia alba C.B.P. 98. Brassica Eruca L. Sp. 667. 
Kruca saliva Mill. — “ Commonly cultivated in gardens, and also occurs spon- 
taneously.” 

Cap. CCIV (CeV, N.K.) : Nebium Diosc. IV, Ixxxii. 

306. Nerium (Oleander), Oleander, 541 ; N.K. t. ccev ; Im. ‘108. — Nerion 
fioribus rubescentibus C.B.P. 464. Nerium Oleander L. Sp. 209 : L.P. 283, — 
“ Grows beside streams and near the sea, and is also cultivated in gardens.” — 
The habitat “ beside streams and near the sea ” is copied from Dioscorides. 

Cap. CeV (CCVI, N.K.) : Oxyaoantha Diosc. I, exxii. 

307. Oxyacantlm (Berberis), Versich, Peisselbeer, 543 ; N.K. t. ccevi ; Im. 
309. — Br. 270. Berberis dumetorum C.B.P. 464. Berberis vulgaris L. Sp. 330 ; 
P.C. 21 ; L.P. 120.—“ Grows in . many places— namely, in thickets, open 
country, mountains, and in both dry and wet situations.” 

Cap. CCVI (CCVII, N.K.) : Osybis Diosc. IV, cxli (cxliu). 

308. Osyris (Linaria), Hamkraut, Lynkraut, 545 ; N.K. t. ocevii ; Im. 310.— 
Br. 109. Linaria vulgaris hOea flore majors C.B.P. 212. Anlirrhmum hinma 



THE HERBAL OF LEONHART FTTCHS. 


609 


L. Sp. 616. Lirntria vulgaris Mill. ; P.C. 107. — ‘‘ Everywhere in uncultivated 
places, on walls, and behind fences.” 

Cap. OCVII (GCVITI, N.K.) : Ocimum Diosc. II. clxx (clxxi). 

309. Ocimum cxigiimYi, Klein Basilien, 547 : N.K. t. cccviii. Ocimum 
minufum, Trn. 311. — Ocimum minimum, C.B.P. 226. Ocimum minimum, L. 
Sp. 597. Ocimum Basilic, um L., var. minimum Alef. Landwirthsch. FI. 114 
(1866). — ‘‘ Commonly grown in pots on window-sills, sometimes also in 
gardens.” 

310. Ocimum mediocre, Mittel Basilien, 548 ; N.K. t. cceix : Trn. 312. — Oci- 
mum vulgatius C.B.P. 226. Ocimum Basilicum L. 8p. 597, var. vulgare Alef. 
1. c. ; P.C. 22 ; L P. J68.--Habitat as in No. 309. 

311. Ocimum mugnum^ Grosz Basilien, 549 : N.K. t. cccx Ocimum maius, 
lin. 313. — Br. 71. Ocimum enryoph yllaium majus r.\B.P. 226. Ocimum 
Basilicum L. Sp. 597, var. majus Alef., 1. c. — Habitat as in No. 309. 

Cap. C(^V1I1 ((X 'lX, N.K.) : Orioanum Diose. Ill, xxix (xxxii)'”xxxii (xxxv). 

312. Origanum syJvesfrn se.u vulgare, Wolgemuot, 552 : N.K. t. eccxi ; Im. 
315. -Br. 199 Origanum sylvestre (Umila huhuhi P/inii (Ml.P. 223. Origanum 
vukjarc L. Sp. 590 ; P.C. 181 : L.P. 144. — On mountains and steep slopes, 
especially in hedges.” 

Cap. CCIX (C(^X, N.K.) : ORoms Diosc. TIT, cxxxL (cxli). 

313. Orchis mis hififoHa, Ongesprengt (Broyt) Knaberikraut mcnnlc, 554 ; 
N.K. t. cccxii ; Im, 316. — Br. 29. Cynosorchis JafifoUa hiantc cucullo major 
C.B.P. 80. Orchis miJiiaris L Sp. 941, icMe (kmus, Monogr. Orch. 122. — ‘‘ In 
sandy ground, on mountains, and in meadows.” 

314. Orchis mas angusii folia, Gesprengt (vSchmal) Knabenkraut inennle 
555 ; N.K. t. cccxiii : Im, 317. -Orchis morlo nuts foUis maculaiis C.B.P. 81. 
Orchis morio, var\ imsculu L. Sp. 941. O. vuiscula L. Sp. ed. 2, 1333 ; 
P.C. 244. — Th(' lower half of the figure matches O. mascula, but the upper 
half agrees better with O. samhucina L. - -Habitat as in No. 313. 

315. Orchis fwmina maior, Knabenkraut weible das groesser, 556 ; N.K. 
t. ceexiv. Orchis famina au,gu si i folia, Im. 318. — Orchis pyrainidalis L. Sj). 940. 
Ammimptis pyramkkilis Bich. — Habitat as in No. 313. 

316. Orchis sivc cipiosorchis fmnina maior, Kuabenkr-aiit weible das kleiner, 
557 ; N.K. t. ceexvi. Orchis amjustifolia famina aUera, Irn. 319. Habitat as in 
No. 313. — The figim* (iannot; be identified with (*ertainly. Sprengel named 
it Orchis samfnicina L., but the tubers are inconsistent with that species. 

Cap. CCX (CCXI, N.K.) : Orchis Serapl^s Diosc. Ill, cxxxii (cxlii). 

317. Triorchis-serapias Ynas, Knabenki'aut mennle das kleiner, RagAvurtz 
mennle, 559 ; N.K. t. cccxvii. Triorchis 'mas minor, Im. 321. — Br. 30. Orchis 
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morio L. Sp. 940, teste Camus, Monogr. Orch. 103. — “ Grows in rich soil 
and in meadows.” 

318. Triorchis foemina, Ragwurtz weible, 560 ; N.K. t. cccxviii ; Im. 322. — 
Orchis fucum referens major foliolis superioribm camdidis et purpurascentibus 
C.B.P. 83. Ophrys insectifera, var. L. Sp. 949. Ophrys apifem Huds. — 
Habitat as in No. 317. 

Cap. CCXI (CCXII, N.K.) : (Enantjie Dioso. III. cxxv (cxxxv). 

319. QSnanthe (Filipendula), Rot Steinbreeh, 562 ; N.K. t. cccxix ; Im. 
323. — Filipendula vtdgaris C.B.P. 163. Spircm Fil^mtdula L. Sp. 490. Fili- 
pendula hexapetaJa Cilib. — ‘‘ In stony places and rough mountains. Abundant 
on the Osterberg near Tubingen.” 

Cap. CCXII (CCXIII, N.K.) : Oxys Plin. XXVII. xii. 89. 

320. Oxys (Trifolium acetosum)^ Saurer Klee, Buochampffer, 564 ; N.K. 
t. cccxx ; Im. 324. — Br. 153. Trifolium acetosmn vnlgare C.B.P. 330. Oxalis 
Acetosdla L. Sp. 433 ; P.C. 306. — ‘‘ Common in woods, on rocks, and on roots 
of large trees. Also in watery places and in some hedges, as between 
Tubingen and the Osterberg.’* 

Cap. CCXIII (CCXIV, N.K.) : Ophrxs (Ophrys Plin. XXVI, xv. 93). 

321. Ophris, Zweyblatt, 566 ; N.K. t. cccxxi ; Im. 325. — Br. 63, 65. Ophris 
bifolia C.B.P. 87. Ophrys omta L. Sp. 946. Listera ovata R. Br. — “ In humid 
meadows on mountains. Nowhere more abundant than on the Osterberg 
near Tubingen.” 

Cap. CCXIV (CCXV, N.K.) : Orminum Diosc. Ill, cxxxv (cxlv). 

322. Orminum sativum, Scharlach, 568 ; N.K. t. cccxxii ; Im. 326. — Hor- 
minum Sclarea dictum C.B.P. 238. Salvia Sclarea L. Sp. 27; P.C. 71. — 
“ Planted in gardens.” 

323. Orminum sylveMre (Salvia sylvestris), Wilder Scharlach, 569 ; N.K. 
t. ceexxih ; Im. 327. — Br. 101. llorminum pratense foliis serratis C.B.P. 238. 
Salvia pratensis L. Sp. 25. — “ In uncultivated fields and almost ever 3 rwhere 
in meadows.” 

Cap. CCXV (CCXVI, N.K.) : Orobus Diosc. II, cxxxi. 

324. Ervum sativum, Weisz Eruen, 571 ; N.K. t. cccxxiv. Erwm album 
sativum, Im. 328. — Lathyrus sativus fhre fructuque albo C.B.P. 343. Lathyrus 
sativus, var. j3, L. Sp. 730, — ‘‘ Cultivated in gardens ; likes meagre dry soil.” 

325. Ervum sylvestre (sphalm. sativum ”), Rot oder wild Eruen, 572 ; N.K. 
t. cccxxv ; Im. Z 29 ,— Lathyrus sylvestris major C.B.P. 344. Lathyrus sylvestris 
L. Sp. 733. — “ In some fields and in hedges.” 

Cap. CCXVI (CCXVII, N.K.) : Oreosblinum Diosc. Ill, Ixix (Ixxvi). 

326. Oreoselinum (Petroselinum sylvestre), Teutsch Petersilg, Gemein Peter- 
silg, 574 ; N.K, t. cccxxvi ; Im. 330. — ^Br. 181. Apivm hortense, sen Petroi- 
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adinum vulgo C.B.P. 163, Apium Pdrosdinnm L. Sp. 264. Petroselinum 
hortenae Hoffm. ; P.C. 207 ; L.P. 43, 181. -A bad figure. — ‘‘ Cultivcated in 
Germany.’* 

Cap. CCXVIT (CCXVin, N.K.) : Ok Diosc. I, clxxiii. 

327. Sorhurn omlum, HpeierJing, 676 ; N.K. t. oexxvii ; Trn. 331 . — Sorbua 
saliva C.B.P. 416. Sorhiis donmsticu L. Sp. 477 (Pj/riis Sorbus Gaertn.).— 
“ Likes humid mountainous and cold places, according to Theophrastus.” 

Cap. CCXVIII (CCXIX, N.K.) : Ophioclossum Fuchs. 

328. Ophioglossum, Naterziinglin, 677 ; N K. t. ccujx.Kviii ; Im. 332. — 
Ophioglmsum vulgatum C.B.P. 364. OphiojlosHmn vuhjatum L. Sp. 1062 ; 
P.C. 3. — In some meadows on mountains. Abundant on the Osterberg 
near Tubingen.” 

Cap. CCXIX (CCXX, N.K.) : Xanthfum Diosc. IV. cxxxvi (cxxxvii). 

329. Xanthium {Jjippa viivor), Bctt lerslcusz, 679 : N.K. t. cccxxix ; Im. 
333. — Br. 166. Lappa minor (<.B.P. 198. Xanthium stramirinm L. Sp. 987 ; 
L.P. 76. “-Habitat “ in rich ground, and in dried up lakes ami marshes ” taken 
from Dioscorides. 

Cap. C(LXX (CCXXI, N.K.) : Xylon Plin. XIX, i. 2. 

330. Xylon (Gossipium)s Baumwoll, 681 : N.K. i. (‘ccxxx ; Im. 334. — Qossi- 
pium frutescens sembie albo C.B.P. 430. Gossypiiim herhac^um L. Sp. 693 ; 
P.C. 84. — “ Now planted in gardens in Germany, like many other exotic plants 
formerly unknown to us,” 

Cap. CCXXI (CCXXII, N.K.) : Partttenxum Diosc. Ill, cxlv (civ). 

331. Parthenium. {(k)iuUt fcdida), Krottendill, 683; N.K. t. cccxxxi ; Im. 
335.-- -Br. 88. (%imamdnm foetidum. C.B.P. 135. Anthemis Cotula L. Sp. 891 ; 
P.C. 184. “ In corn, by waysides, and behind garden fences. Almost always 
associated with (^hanKvmdiun [Matrimrm VhamomiUa L.J.” 

Cap. CCXXII (CCXXUl, N.K.) : Polvcjoxatum Diosc. IV, vi. 

332. Pohjgominm, JatifoVnun, Weiszwurtz, 686 : N.K. t. cccxxxii ; Im. 336. — 
Br. 167. Pohjgonaiurn multifiorum Ail ; P.C. 264. On mountains and in 
woods.” 

ZZi. Polygcynatimi anguMifoUunu Schuiale Weiszwurtz, 586; N.K. t. 
cccxxxi ii ; Im. SIM . -Polygonal um angudifolium no7i ramosum C.B.P. 303. 
Convallaria vorliclllala L. Sj). 316. Pohigoimtuin vf rticUlaturn All. — “ On 
mountains and in woo<ls.” 

Cap. CCXXIII (CCXXIV, N.K.) : Polypodh m Diosc. IV, clxxxv. 

334. Polypodium, Engelfuesz, 588; N.K. t. cccxxxiv ; Im. 338.— Br. 176, 
184. Polypodium imlgare C.B.P. 369. Polypod i urn vuJgare L. Si>. 1086; 
P.C. 224 ; L.P. 13. — ‘‘ In woods, on mossy rocks, and on the stems and roots 
of trees, especially of oaks. Also found on very old pollarded willows.” 

2z2 
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Cap. CCXXIV (CCXXV, N.K.) : Prasion Diosc. Ill, cix (cxix). 

335. Marrubium, Weisz Andorn, ,590 ; N.K. cccxxxv ; Im. 339. — Br. 55. 
Marmhium album vulgare C.B.P. 230. Marrubium vulgare L. Sp. 583 ; 
P.C. 135 ; L.P. 128. — ‘‘ On uncultivated ground, beside walls, fences, and 
old homesteads.’* 

Cap. CCXXV (CCXXVI, N.K.) : Peristerion Diosc. IV, lx, Ixi. 
Verbenaca Plin. XV, ix. 59. 

336. Verbenaca (Verbena^) recta sive mas, Eiseiikraut ruennlo, 592 ; N.K. 
t. cccxxxvi. Sinapis alterum. genus sylveMre, Im. 306. — Br. 39. Erysimum 
vulgare C.B.P. 100. Erysimum officinale L. Sp. 660. Sisymbrium offiiciuale 
Scop. ; L.P. 199. — “ In uncultivated places, by fences and ditches.” 

337. Verbenaca (Verbena) supina sive foemina, Eisenkraut weiblo, 593 ; 
N.K. t. cccxxxvii ; Im. 340. — Br. 37. Verbena communis ccmileo fore C.B.P. 
269. Verbena offiicinalis L. Sp. 20 ; P.C. 290 ; L.P. 132. — “ Found every- 
where, in villages, behind fences, on walls, and by ditches.” 

Cap. CCXXVI (CCXXVIl, N.K.) : Pteris Diosc. IV, clxxxiii (clxxxvi). 

338. Filix mas, Waldfarn mennle, 595; N.K. t. cccxxxviii ; Im. 341. — 
Filix non ramosa denfata C.B.P. 358. Polypodium Filix-mas L. Sp. 1090. 
Dryopteris Filix-mas Schott ; P.C. 177 ; L.P. 23. — ‘‘ In dark, shady, humid, 
sandy places, and especially in woods.” 

339. Filix foemina, Waldfarn weible, 596 ; N.K. t. cccxxxix ; Im. 342. — 
Filix ramosa major pinnulis obtusis non dentafi'^ C.B.P. 357. Pteris aquilina 
L. Sp. 107,5. Pteridium aquilinum Kuhn. — In elevated woods and on 
mountains.” 

Cap. CCXXVIl (COXXVIII, N.K.) : Peuoedanus Diosc. Ill, Ixxxii (xcii). 

340. Peucodanus, Harstrang, 599 ; N.K. t. cc(^xl ; Im. 343. — Peuoedanum 
Oermanicum C.B.P. 149. Peuoedanum officinale L. Sp. 245. — “ On mountains. 
Abundant on the Spitzberg, near Tubingen.” 

Cap. CCXXVIII (CCXXIX, N.K.) : Persica Diosc. I, clxiv. 

341. Persicay Pfersichbaum, 601 ; N.K. t. cccxli ; Im. 344. — Persica molli 
carne et vulgaris, viridis et alba C.B.P. 440. Amygdalus Persica L. Sp. 472. 
Prunus Persica Stokes ; P.C. 209 ; L.P. 17. — ” Everj'where in gardens, and 
much planted in vineyards,” 

Cap. CCXXIX (CCXXX, N.K.) : Peplos Diosc. IV, clxv (clxviii). 

342. Peplos (Esula rotunda), Teuffelsmiich, 603 ; N.K. t. cccxlii ; Im. 346. — 
Peplus sive Esula rotunda C.B.P. 292. Euphorbia Peplus L. Sp. 466. — ‘‘ Com- 
mon in stubble fields, gardens, and vineyards.” 

Cap. CCXXX (CCXXXI, N.K.) : Pilosella herbariorum ex Puohs. 

343. Pilosella rnaior, Nagelkraut, 605 ; N.K. t. cccxliii ; Im. 346, — Br. 179. 
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Pilosella major repens hirsuta 262. Hieracium Pilosella L. Sp. 800 ; 

P.C. 192 ; L.P. 65. — “ In poor sandy soil on hills, and on the grassy margins of 
fields.’’ 

344. Pilosella minor, Meuszoerlin, 006 ; N.K. t. cccxliv ; Im. 347. — Onapha- 
Hum monUmum flore rotumiiore C.B.P. 263. (hiaplmlimn dioicum L. Sp. 850. 
Antennaria dioica Gaertn. (? xdant) ; P.C. 163 ; L.P. 193. — On dry heaths.” 

Cap. CCXXXf (CCXXXII, N.K.) : Pimpinella herbariornm et 
ofiioinaruin ex Fu(‘Iis. 

345. Pimpniella niaior, Grosz Bilmicll, 608 ; N.K. t. (*ocxlv ; Im. 348. — 

Pimpinelki saxifraga major uuihelhi Candida 159. Pimplndla saxijraga 

var. nmjor L. Sp. 264. Pimpimlla major Huds. FI. Angl. ed. I, HO (1762) 
(P. magna L., 1771). — “ In dry meadows.” 

.346). Pimplndla minor, Klein Bn)inell, 609; N.K. t. ceexlvi ; Im. 349. — 
Angelica sylvestris h. Sj). 251. — “ On rough mountains, and in dark woods” — 
vide No. 69. 

C!ap. CCXXXII (CCXXXm, N.K.) : Pastoria Bursa vulgo ex Fuchs. 

347. PastorUi’lmrsa, Desehelkraul, Paeschelkiaut , 611; N.K. t. cccxlvii ; 
Im. 350. — Br. 145. iiursa pasloris major folio sinnato C.B.P. 108. Thiaspi 
linrsa-pastoris L. S]). 647. ('a2^sdia Bursa pastoris Medic.; P.C. 258; L.P. 
109. — “ Every^^here l)y waysides, on walls, and in gardens.” 

Clip. CCXXXin ((XJXXXIV, N.K.) : Pes Leonis herbariorum ex Fuchs. 

348. Pesdeonis {AlchimiUn), Synnaw, Unscr Frawen Mantel, 612 ; N.K. 
1. ceexlviii ; Im. 351. - Br. 116. Ahhimilla vulgaris C.B.P. 319. Alehemilla 
vulgaris, var, jS, L. Sj). 123 ; P.C/. 158 ; L.P. 98. — ‘‘ In grassy jdaces and in some 
woodland meadows at high levels.” 

Cap. CCXXXIV (CCXXXV, N.K.) : Polygonum mas Diosc. IV, iv. 

349. Polygonum-mas, Weggrasz, 614; N.K. t. ccexlix ; Im. 352. — Poly- 
gonum latifoliimi C.B.P. 281, Polygonum aviculare L. Sj), 362; P.C. 155; 
L.P. 101. — “ Everj^wdiere along roads, behind fences, and in fields.” 

Cap. CCXXXV (CCXXXVI, N.K.) : Peganon Diosc. Ill, xlv (lii). 

350. Euta-horiensis, Weinraiit, 616 ; N.K. t. ecel ; Im. 354. — Br. 162. 
Euia hortensis Uitifolia C.B.P. 336. Euta graveohns, var. ry, L. Sp. 383 ; P.C, 
241 ; L.P. 183. — “ Everywhere cultivated in herb-gardens. likes dry suimy 
places.” 

Cap. CCXXXVI (CCXXXVIl, N.K.) : Poten^la herbariorum ex Fuchs. 

351. PoientiUa, Genserich, 619 ; N.K. t. cccli ; Argetnone. altera vel Poten- 
iilla, Im. 355, Potentilla C.B.P. 321. PotentilUi Anserina L. Sp. 495 ; P.C. 
269 ; L.P. 97. — “ Everywhere bypaths, damp places and streams, and in wet 
meadows frequented by geese.” 
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Cap. CCXXXVII (CCXXXVm, N.K.) : Prunella medioonim et 
herbariorum ex Fuchs. 

352. Prunella, Braunellen, 621 ; N.K. t. ccclii ; Im. 356. — Prunella major 
folio non dissecto C.B.P. 260. PrunelU vulgaris L. Sp. 600; P.C. 255. — 
“ Everywhere in meadows.” 

Cap. CCXXXVIII (CCXXXIX, N.K.) : Pentaphyllon Diosc. IV, xlii. 

353. Quinquefolium mains candidiim, Grosz wcisz Fiinffingerkraut-, 623 ; 
N.K. t. cccliii ; Im. 357. — Quinquefolium album majns alierum C.B.P. 325. 
Potentilla alba L. Sp. 498. — Habitat of N<)S. 353-355 ; In wet places and beside 
aqueducts ” [taken from Dioscorides]. “ Also in dry sandy uncultivated 
places, behind fences, and on walls.” 

354. Quinquefolium mains luteum, Grosz geel Funffingerkraut, 624 ; N.K. 
t. cccliv ; Tm. 358. — Br. 104. Quinquefolium majus nepcns C.B.P. 325. Poten- 
tilla replans L. Sp. 499 ; P.C. 106 ; L.P. 97. — Habitat under No. 353. 

355. Quinquefolium minus, Klein Funffingerkraut, 625 ; N.K. t. occlv ; Im. 
359.— Habitat under No. 353.^ — An unsatisfactory figure, possibly composite. 
Salomon Schinz regarded it as a form of Potentilla verna L. 

Cap. CCXXXIX (CCXL, N.K.) : Pisum Plin. XVITl, vii. 10, xii. 31, 33. 

356. Pisum, Grosz Erbsz, 627 ; N.K. t. ccclvi. Pisum mains, Im. 360. 
Br. 223. Pisum hortense majus (/.B.P.342 Pimm sativum, var. /3, L. Sp. 727, — 
‘‘ Cultivated in gardens. Likes .sumiy places and cannot stand (‘.old. Requires 
frequent rain.” 

Cap. CCXL (CCXLl, N.K.) : PoLYTRicHifM Apuleianum (Polyteichon 
Apuleius Barbarus, li ; ed. Humelbergius, 170). 

357. Maius Polyiiichum-Apuhii, Grosz gulden Widertlion, 629 ; N.K. 
t. ccclvii ; Im. 361, dextr. — Br. 238. Polytrichum, aureum. majus C.B.P. 356. 
Polytrichum commune L. Sp. 1109. — “In mossy, permanently moist meadows 
in woods between mountains, sometimes also in woods at high levels on the 
moss of old fallen trees.” 

358. Minus Polytrichum-Apuleii, Klein gulden Widerthon, 629 ; N.K. 
t. ccclviii ; Im. 361, sinistr. — Polytrichum aureum minus C.B.P. 356.— Mr. H. N. 
Dixon suggests that this may bo a species of Bryum. Salomon Schinz identified 
it as Mnium hygrometricum L. (Funaria hygrometrica Sibth.). — “ Found every- 
where on damp rocks and walls.” 

Cap. CCXLl (CCXLII, N.K.) : Peesioaeia herbariorum ex Fuchs. 

359. Persicaria, Floehkraut, 630 ; N.K, t. ccclix ; Im. 362. — Br. 96. Poly- 
gonum lapathifolium L. Sp. 360, teste Kirschl. FI. Alsace, ii. 28. — “ In damp 
places, as by meres, lakes, and bogs.” 
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Cap. CCXLII (CCXLIir, N.K.) : Perfoliata omnium ea; Fuchs. 

360. Perfoliatum {Pe.rfoliaia), Durchwachsz, 632 ; N.K. t. coclx ; Im. 363. — 
lir. 64. Ptrfoliala vnlfjaiissima^ nive. arvfMsis C.B.P. 277. Buphurum roiundi- 
folium L. Sp. 236. — Spontaneous in Wheat and Spelt fields. Also planted 
in gardens.’" 

Cap. CCXLIll (COXLIV, N.K.) : Porhum Diosc. II, clxxviii (clxxix). 

361. Porruw, mpiMmn, Lauch, 634; N.K. t. ccclxi ; Im. 364. — Br. 18S. 
Porruin c/ommum mpitatum C.B.P. 72. Allium Porrum L. Sp. 295. — “Cul- 
tivated in kitchen-gardens.” 

362. Porrum sectivum, Schnittlau(;h, 635 ; N.K. t. ccclxii ; Irn. 365. — 
Porrum seclivum jumn folium O.B P. 72. Allium Schastioprasum L. Sp. 301. — 
“ (^iltivated in kitchen-gardens.” 

(.'ap. CCXLIV ((X'XLV, N.K.) : Puljvionarfa medicorum et 
herhariorum fix Fuchs. 

363. Puhnonuria, Liingenkraut, 637 ; N.K. t. ccclxiii ; Im. 366 . — Muscus 
puhnomirhis (^B.P. 361. Lichen pulmmuiriuH L. Si). 1145. Lobaria puU 
monuria Hofim. ; P.C. 174. — “ On mossy oak and beech trees, sometimes also 
on mossy rocks in dark woods.” 

Cap. CCXLV (CCXTAl, N.K.) : PrARMiOE Diosc. II, exei (cxcii). 

364. Piartuicx. {Pyrelhrum .^ylmMre), Wilder Bertram, 639 ; N.K. t. ccclxiv ; 
lin, 367. — .Br, 262. Dracanculus praiemis .^errato folio C.B.P. 98. Achillea 
PUirmioa Jj. Sp. 898. - “ On high mountains and in stony places ” [taken from 
Dioscorides]. “ Also planted in gardens.” 

Cap. CCXLVI (CCXLVII, N.K.) : Pyrethrfm Diosc. Ill, Ixxviii (Ixxxvi). 

365. Pyrethrum, Bertram, 641 : N.K. t. ccclxv ; Im. 368 . — Pyrethrum flore 
bcUidis C.B.P. 148. Anihemis Pyrethrum L. Sp. 895. Armoyclus Pyrethrum 
D.C. ; P.C. 210.—“ Cultivated in bermany.” 

Cap, CCXLVII (CCXLVIII, N.K.) : Pvxos Theophr. Ill, xv. 5. 

366. Buxus, Buchszbauni, 642 ; N.K. t. ccclxvi ; Im. 369 . — Buxus arbor- 
escem C.B.P. 471. Buxus sempervirem var. arborescens L. Sp. 983 ; L.P. 74. — 
“ On mountains, in cold places with a sunny exposure.” 

Cap. CCXLVIII (CCXLIX, N.K.) : Petasitbs Diosc. IV, evi (cviii), 

367. Petasites, Pestilenzwurtzel, 644 ; N.K. t. ccclxvii ; Im. 370. — Petasites 
major et vulgaris C.B.P. 197. Tussilago Petasites L. Sp. 866. Petasites hybridus 
Gaertn. Mey. et Scherb. (male plant) ; P.C. 46. — “ In wet meadows, and land 
beside watercourses.” 

Cap. CCXLIX (CCL, N.K.) : PERiCLyMENus Diosc. IV, xiv. 

368. Peridymenus {Caprifolium), Geyszblatt, 646 ; N.K. t. ccclxviii ; Im. 
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371. — Periclymenum non perfoliatum OermunicMm C.B.P. 302. Lonicera Peri* 
clyrmnum L. Sp. 173 ; P.C. 133. — “ In fields and hedges, twining on theneigh- 
bouring shrubs. Now^ everywhere planted in gardens.” 

Cap. CCL (CCLI, N.K.) : Pyros Diosc. IT, cvii. 

369. Tritici primuw. genus, Weyssen, 648 ; N.K. t. cccdrix ; Im. 372. 
Triticum vulgare Host. — “ Cultivated almost everywhere in Oermany.” 

370. TriticA teHiuni genus, Welscher Weyssen, 649 : N.K. t. ccclxx ; Im. 
373. — Triticum iurgidum L. Sp. 86 ; Percival, The Whe^it Plant, 241 (1921). — 
According to Percival, /. r., the clear separath)n of T, Iurgidum from T. vulgare 
and T. durum, dates from Fiudis. “ Crown in Alsact*, and in many fields 
round Tubingen.” 

Cap. CCLJ ((X^LII, N.K.) : Potamocjeton Diosc*. TV, xcix (ci). 

371. Poiamogetou, Samkraut , 651 ; N.K. t. c(*(*lxxi : Im. 374. - PoUimogeton 
rotundifolium C.B.P. 193. Potmnogeion mvktns L. Sj). 126. - Found in still 
water and ditches.” 

Cap. CCLir (CCLITI, N.K.) : Pes anserinus Fuchs. 

372. Pes-anserinus, Genszfuosz, 653 : N.K. t. cctclxxii : Im. 375. - Atriphx 
sylvestris lutifolia C.B.P. 119. (^heuopodium ruhrum Sp. 218. — “ (Jenerally 
in kitchen-gardens, and in fields by dung-heaps.” 

Cap. CCLTII (CC'LIV, N.K.) : Petroselinum Diosc. Ill, Ixx (Ixxvii). 

373. Petroselinvm {Amomum offcinarum), Fre^nibder lVtersili(‘n, 655 ; N.K. 
t. ccclxxiii. Peiroselinum Murntmiicum Im. 376.— HAison quod A tmmium officinis 
nosiris C.B.P. 154. Sison Amomum L. Sp. 252.- In order to get the plant 
within the limits of a page, the upper part of the stem with its dissetded leaves 
has been omitted. — “ Not spontaneous in Germany, but must be planted 
in gardens. The seed is used as ‘ Amomum ’ in the druggists’ shops.” 

Cap. CCLI V (OCLV, N.K.) : Rosa Diosc. I, cxxx. 

374. Rosa, Rosen, 657 ; N.K. t. ccclxxiv. Rosa lurrtenais et sylvestris, Im. 
317.— Rosa rubra C.B.P. 481. Rof^a gallica L. Sp. ed. 2, 704 ; P.C. 239 ; L.P, 
93. — A composite figure, representing both (cultivated and wild roses, two 
flowers of Rosa canina L. (P.(^ 94) being introduced. — ‘‘ The cultivated kind 
is grown everywhere in gardens, the wild kind occurs in fields and hedges.” 

Cap. CCLV (CCLVI, N.K.) : Raphanos Diosc. II, cxxxvii. 

375. Raphanus sativus (Radix, Radicula), Rettich, Rhettich, 659 ; N.K. 
t. ccclxxv ; Im. 378. — Br. 214. Raphanus major orbicularis, vel rotundvs C.B.P. 
96. Raphanus sativus L. Sp. 669. — ” Grown in gardens. Requires rich soil.” 

376. Raphanus sylvestris (Armoracia) Merrettich, Meerrhettich, 660; N.K. 

t. ccclxxvi ; Im, 379. — Br. 251. Raphanus rusticanus C.B.P. 96. Cochlearia 
Armoracia L. Sp. 648 ; P.C. 138 ; L.P. 148 “ Grown in gardens, but also 
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occurs sometimes spontaneously by waysides, in sandy places, and in meadows, 
as in the Pfaffenwiese near Tubingen, where it is abundant.’’ 

Cap. CCLVI (CCLVII, N.K.) : Ribes Mauritanorum et officinarum ex Fuchs. 

377. RibeSy S. Johans BeerJin, 663 ; N.K 1. ccclxxvii : Im. 380. — Gros- 
suhiriu mvUiplici acino mve non spmom horUmsin rulmiy sive Ribes ojjwimvrum 
C.B.P. 455. Ribes rubrum L. Sp. 2(K). — “ C-ultivated everywhere in gardens, 
not only for use, but also for ornament. Used for hedges on banks in gardens 
and round beds.” 

Cap. CCl.VlI (CCLVJIJ, N.K.) : Rhodja radix Diosc. IV, xlv. 

378. Rhodki-nuliXy Rosenwurtz, 665 ; N.K. t. ccclxxviii. Roseu-rmliXy Im. 
381." Radix rhodia C.B.J\ 286. RhodioJu rosea L. 8p. 1035. Sedum roseum 
Keoj). (*S'. Rhodiola DC Crows ehiofly in Austria and Hungary, but is now 
planted in gardens in Cermany.” 

Cap. C(J.V111 (CCLIX, N.K.): Hampsijchum Diosc. 1, Iviii. 

379. Amaraxus {Maiorana)y Maioran, 667 ; N.K. t. ccclxxix ; Im. 382. — 
Majimina vulga?is C.B.P. 224. Origanmn Majorana L. Sp. 590 ; P.C. 181. — 
“ Everywhere cultivated in herb gardens, and as a pot -plant.” 

Caj). (XJJX (CCLXl, N.K.) : 8rANACHiA auct. Cra^e. recentior. ex Fuchs. 

380. SjKinaehia (S'pi7iaciay Sphmeeum olus)^ S])inel, ()69 ; N.K. t. ccclxxxii ; 
Im. 3S3. LiPimihvrn horie^m sin Spmacia seiniiu^ spiiuh^o (Ml.P. 114. 
Spi'tKU'lu olcracia L. 8p, 1027. — “ Cultivated by everybody as a pot-herb, like 
Mangolt.” 

Cay). (ULX (CCLX, N.K.) : Sanicula omnium ex Fuchs. 

381. Canicula foemmu, Sanickel weible, 670 ; N.K. t. ccclxxxi ; Im. 384. — 
Helleborus niger Sanicnlai folio major C.B.P. 186. Asiraniia imjor L. 8p. 235. — 
“ On high mountains and in woods,” 

382. Saniaula mas, Sanickel mennle, 671 ; N.K. t. ccclxxx ; Im. 385. — 
Br. 20. Sarucula^ officinarmn C.B.P. 319. ^Sa7iicula europcea L. Sj). 235 ; 
P.C. 245. — “ On high mountains and in woods.” 

Cap. CCLXl (CCLXII, N.K.) : Sonchus Diosc. II, clviii (clix). 

383. Sonchus aspe/niy Genszdistel, 674 ; N.K. t. ccclxxxiii ; Im. 386. — 
Sonchus asper laciniaius et non laciniatTis C.B.P. 124. Sonchus olerac^us var. 
asper L. Sp. 794. SonchTis asper Hill. — “ Everywhere in gardens and vine- 
yards.” 

384. Sonchus non-asperay Hasenkeel, Hasenkoel, 675 ; N.K. t. ccclxxxiv ; 
Im. 387. — Sonchus losvis laciniatus latifolius C.B.P, 124. i§07ichus oleraceus 
var. losvis L. Sp. 794. Sonchus oleraceus L. emend. Gouan. — ‘‘ Everywhere 
in gardens and vineyards.” 
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Cap. CCLXII (CCLXIII, N.K.) : Sekis Diosc. II, clx (clxi). 

385. Intvbum sativum latifolium, Endivien, 677 ; N.K. t. ccclxxxv ; Im. 
388. — hniyhus satim latifolia sive Endivia vulgaris C.B.P. 125. Giclumum 
Endivia L. Sp. 813, the form figured in Plonck, Ic. t. 587. — “ Cultivated in 
gardens.’’ 

386. IrUubum sativum augustifoliam, Scariol, 677 ; N.K, t. ccclxxxvi ; 
Im. 389. — Ciohorium Emlivia L. Sp. 8J3, the form figured in Reiehb. Ic. FI, 
Germ. t. 1358. — “ Cultivated in gardens.” 

387. Intubum sylvestre (Intubus erraticus, (Jichorea)y Wegwart, 679 ; N.K. 
t. ccclxxxvii ; Im. 390. — Br. 168. (Jichorium sylvestre, sive officinarum 
C.B.P, 125. Ciohorium Intybus L. Sp. 813 ; P.C. 68 ; L.P. 119. — “ Every- 
where by waysides.” 

388. Hedypnois (Dens leonisy Taramcon)^ Koerlkraut, 680 ; N.K. t. 
ccclxxxviii. Hedypnois maior, Im. 391. - Br. 161. Deris Leonis latiore folio 
C.B.P. 126. Leontodon Taraxacum L. Sp. 798. Tarameum officituile Weber ; 
P.C. 91 ; L.P. 122. — “ In gardens, and also spontaneous almost everywhere.” — 
In N.K., Cap. cclxiii, Fuchs mentions also '' Geele Wegwart,” which is Chon- 
drilla juncea L. 

Cap. CCLXIII (CCLXIV, N.K.) : Staphylinos Diosc. Ill, lii (lix). 

389. Pastinaoa saliva prima (Carota)^ Zam rot Pasteney (Rot Rueben), 682 ; 
N.K. t. ccclxxxix ; Im. 392. — Br. 250. Pasfinam Unnifolia satim radice 
atrombente C.B.P. 151. Daucus (hrota, var. ry, L. Sp. 242 (red form).- 
“ Cultivated in gardens.” 

390. Pastinaoa saliva altera, Geelruoben, Zam geel Pasteney, 683 ; N.K. 
t. cccxc ; Im. 393. — Pastinaoa tenuifolia saliva radice lutea C.B.P. 151. Daucus 
Carota, var. jS, L, Sp. 242 (yellow form). — “ Cultivated in gardens.” 

391. Pastinaoa erratica, Wilde Pasteney, 684 ; N.K. t. cccxci. Pastinaoa 
erratica magna, Im. 394. — Pastinaca tenuifolia sylvestris Dioscxrridis, vel Daucus 
Officinarum C.B.P. 151. Daucus Carota L. Sp. 242. Daucus Carota var. 
silvestris Alef. Landwirthsch. FI. 161 (1866) ; P.C. 298 ; L.P. 76. — “ Every- 
where by waysides and in stony places and on the banks of gardens.” 

Cap. CCLXIV (CCLXV, N.K.) : Strychnos Diosc. IV, Ixxi. 

392. SoJanum hortense (Solanum nigrum), Nachtschatt, 686 ; N.K. t. cccxcii ; 
Im. 396. — Br. 102. Solanum Officinarum C.B.P. 166. Solanum nigrum var. 
vul^re L. Sp. 186. S. nigrum L. emend. Mill. Card. Diet. ed. 8, no. 1 ; L.P. 
246. — In shady places, by paths, behind fences, by walls, and on dung-hills. 
Also occurs in gardens.” 

393. Halicacahum vul^are ( Vesicaria, Alhakengi), Judendocken, 687 ; N.K. 
t. cccxciii ; Im. 396.— Br. 237. Solanum vesicarium, quod foUmdi vesicas 
inflaUB simihs C.B.P. 166. PhysaUs Alkekengi L. Sp. 183 ; P.C. 303 ; L.P. 
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54. — “ Common in vineyards, and difficult to eradicate when once it obtains a 
foothold.’* 

394. Halicacdbum pcregrinum, Welsch SehluUen, 688 ; N.K. t. cccxciv ; 
Im. 397 . — Pimm V(mcariu7n frnctu nigro, alfm rtmmki notato C.B.P, 343. Car- 
diospermum Ilalicacabum L. Sp. 366. — A very recjcntl}^ discovered species 
introduced from abroad into Germany. Very suitable for covering arbours.” 

395. Sohmujn somiiijermn, Dollkraut, 689 ; N.K. t. cjccxcv. Mandragora 
'morion^ Iin. 398. - Br. 268. Solunmn meMnoceraaos C.B.P. 166. Atroj)a 
Helladonim L. Sp. 181 ; P.C. 24 ; L.P. 232. — “ In stony places not far from the 
sea,” Hist. Stirp. 689 [copied from Dioscorides]. “ In woods,” N.K. Cap. 
cclxv. 

396. Siramcmia, Rauch Oepffelkraut, 690 ; N.K. t. cccxcvi. Nux Methel, 
Irn. 399 . — SoJanmn porno spinoso roiundo, lovgo flon\ (y.B.P. 168. Datura 
Metel L. Sp. 179. — “ Now planted in gardens in Germany.” 

Cap. CCLXV (CCLXV^I, N.K.) : Symphytvm mvunifxM 
(Symphytum aliud Diohv,. IV, x). 

SymphytmMnagnim {ComoUdxi maior), Wahvurtz, 695; N.K. t. 
cccxcvii ; Im. 400. — Br. 18, 19. Symphytum Consolida major C.B.P. 259. 
Symphytum officvtuih 1^. Sp. 136 ; P.C. 78 ; L.P. 102. — “ In moist meadows 
and by streams. Also cultivated in gardens, especially the reddish-flowered 
kind. At Onoltzbach tlie flowers are usually reddish or purplish, rarely white, 
but at Tubingen they are all white.” 

Cap. CCLXVI (CCLXVII, N.K.) : Sicys Diosc. II, clxi-clxiii (clxii-clxiv). 

398. Cucumern, 697 ; N.K. t. cccxcviii ; Im. 401. — 
Cacumis aativua vulgaris C.B.P. 310. (Jucumis saiivus L. Sp. 1012.— 
“ Commonly cultivated in Germany.” 

399. Cummis iurcicus, Turckisch Cucumer, 698 ; N.K. t. cccxcix ; Im. 
402. — CumrbUa Pepo L. Sp. 1010, var. obtouga DC. in D(l Piodr. iii. 317 ; 
P.C. 230 ; L.P. 25. — ” A recent introduction into Germany.” 

400. Cucumer marinus, Meer Cucumer, 699 ; N.K. t. cccc ; Im. 403. — 
Cucurbita Pepo L. Sp. 1010, var. rotunda DC. 1. c. ; P.C. 230 ; L.P. 25. — 
‘‘A recent introduction into Germany.” 

401. Cucumer ciirvlus, Citrullen, 700; N.K. t. cccci ; Im. 404. — Anguria 
CitruUus dicta C.B.P. 312. Cucurbita CUruUus L. Sp. 1010. Ciirullus vulgaris 
Schrad. — ” A recent introduction into Germany.” 

402. Pepo (Cucumis Pepo), Pfeben, 701 ; N.K. t. ccccii ; Im. 405. — Melo 
uulgaris C.B.P. 310. Cucumis Melo L. Sp. 1011, var. Cantalupo Ser. in DC. 
Prodr. iii. 300. — ** Grown in great quantity round Nuremberg.” 
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Cap. CCLXVII (CCLXVIII, N.K.) : Sicys sylvbstris Diosc. IV, clii (cliv). 

403. Cttcumis-sylvestris (Cucunier asininm). Wild Ciicumer, 705 ; N.K. 
t. cccciii ; Im. 406. — Cucumis sylvestris asininus dictus C.B.P. 314. Momordica 
Ehterium L. Sp. 1010. Ecballium EbiieHum A. Rich. ; L.P. 8. — “ Cultivated 
in Germany. When once introduced, it seeds itself yearly.’* 

Cap. CCLXVIII (CCLXIX, N.K.) : Smilax hortensis Diosc. II, cxxx. 

404. Smilax-hortensis {Phasiolm), Welsch Bonen, 708 ; N.K. t. cccciv ; 
Im. 407. Srnilux hortensis sive Phasiolus rmjor C.B.P. 339. Phiseolus 
vulgaris L. Sp. 723. — “ Cultivated in gardens. Should be grown on stakes.’’ 

Cap. CCLXIX (CCLXX, N.K.) : Satyrion-trtfolium Diosc. Ill, 
oxxxiii (cxliii). 

405. Stendelwurtz, 710; N.K. t. ccccv; Im. 408. -Orchis 
irifolia major C.B.P. 83. Orchis bifolia L. Sp. 939. Hahcnaria hifolia R. Br. — 
“In mountain meadows and sunny places.” 

Cap. CCLXX (CCLXXI, N.K.) : Satyrion-basilicok auct. 

Grsoc. posterior, ex Fuchs. 

406. Saiyrium-basilicum mas, Kreutzbluom mennle, 712 ; N.K. t. ccccvi. 
Satyriumdmsilicuni nms primurn Im. 409. — Br. 33. Orchis 2 Mibmki angustlfolia 
minor C.B.P. 85. Orchis cMOjJsea, var. j3, L. Sp. 942. Gymnadtnia compsea 
R. Br. — “ On grassy mountains and in sunny places.” 

407. Satyrium-basilicvm foemina, Kreutzbluom weible, 713 ; N.K. t. ccccn ii. 
Satyrium-basilicum nuts altermn; Im. 410.™' Orchis macuIaUi L. Sj). 942 (Orchis 
Fuchsii Druce) ; P.C. 244. — “ On grassy moimtains and in sunny places.” 

Cap. CCLXXI (CCLXXIl, N.K.) : Succisa antiqui manuscripti 
herbarii ex Fuchs. 

408. Succisa (Morsus diaMi), Teuffels Abbissz, 715 ; N.K. t. ccccix ; Im. 
414. — Br. 114. Succisa glabra C.B.P. 269. Sc/abiosa Swxisa L. Sp. 98. Succisa 
pra4>ensis Moench ; P.C. 92. — “ In uncultivated mountainous places, meadows, 
bushy places, and felled woods.” 

Cap. CCLXXIl (CCLXXIIT, N.K.) : Scabiosa vulgo ca: Fuchs. 

409. Scabiosa, Apostemkraut, 716 ; N.K. t. ccccix. Scabiosa vulgaris, 
Im. 415. — Scabiosa pratensis hirsuia, quce officinarum C.B.P. 269. Scabiosa 
arvensis L. Sp. 99. Knavlia arvensis Duby ; L.P. 73. — “ In almost all 
meadows, especially in damp ones.” 

Cap. CCLXXIII (CCLXXIV, N.K.) : Smilax aspera Diosc. IV, 

cxlii (cxliv). 

410. Smilax-aspera, Grosz stechend Windt, 718 ; N.K. t. ccccx ; Im. 416. — 
Smilax aspera frudu rubente C.B.P. 296. Smilax aspera L. Sp. 1028. — “ Cul- 
tivated in gardens in Germany.” 
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Cap. CCLXXTV (CCLXXV, N.K.) : Smtlax levts Dios^*,. IV, cxliii (clxv). 

411. Smilax-hvis ( Volubilis rmior), Grosz glaitc Windt, 720 ; N.K. t. cccoxi ; 
Im. 417. — Br. 1G6 (Jonvohmlufi major alhus C.B.P. 294. Convolvulus s&pium 
L. Sp. 153. Calystegia se/pium R. Br. ; L.P. 11. — “ By fences, and in hedges 
and thkikets.” 

Cap. CCLXXV (CCLXXVT, N.K.) : Sisymbrium Diosc. II, 
cliv (civ), civ (clvi). 

412. Sistpnhrium (Afentha aquafim), Fischmiintz, 722 ; N.K. t. ccccxii ; Im. 
4:1S. ~ MfMthu rotmifli folia paluslris, sm aquatica mijor C.B.P 227. Mentha 
aqimiica L. Sp. 570 ; P.C. 300. — “ In pools, and on the banks of ditches.” 

413. Sisymbrium cardamine (Naslurlimn aquaticum) Brunnenkresz, 723 ; 
N.K. t. (jcccxiii ; Ini. 419. — Nasturtium aqmticum supinum C.B.P. 104. Si- 
symbrium Nasturtium -aquaticum L. Sp. 057. Nasturtium officinale R. Br. ; 
L P. 149. In warm sources of streams.” 

Cap. CCLXXVI (CCLXXVII, N.K.) : Stum Diosc. II, cliii (cliv). 

414 Sium (Auagallis-aquatica), Wasserpungen, Bachpungen, 725 ; N.K. 
i. ccccxiv. Sii alterum genus, Im 421. — Br. 202, 209. Amigallis aquaticxi 
minor folio subrot undo C.B P. 252. Veronica Bcccabunga L. Sp. 12 ; P.C. 38. — 
‘'In warm streams and in ditches.” 

Cap. CCLXXVII (CCLXXVIII, N.K.) : Stratiotes millefoua Diosc. 

IV^, ci (ciii). 

415. Stratiotes^milh folia (Millefolium), Garb, 727; N.K. t. ccccxv ; Im. 
422. — Br. 204, 205. Millefolium vulgarc album C.B.P. 140. Achillea Mille- 
folium L. Sp. 899 : P.C. 309 ; L.P. 100. — ” In hard and dry situations, rough 
fields, and orchards, and by roads and pfiths.” 

Cap. CCLXXVIII (CX^.LXXIX, N K.) : Sarracenica Solidago herbariorum 

cx Puchs. 

410. Solida-go-sarraceiiica, Heydnisch Wundkraut, 728 ; N.K. t. ccecxvi ; 
Im. 423. Senceio sarracenicus L. Sp. 871, partim. Senecio Fuchsii Gmel. 
FI. Bad. iii. 444 (1808). *“ In dark woods, and on high mountains especially in 
damp and dark places. Abundant on the Oedenburg near Tubingen.” 

Cap. CCLXXIX (CCLXXX, N.K.) : Saxifraga Diosc. IV, xv. 

417. Saxifraga (Ruta-muraria), Maurrauten, 730 ; N.K. t. ccccxvii. Saxi- 
fragum, seu Empetrum, lin. 424. — Br. 78. Ruta muraria C.B.P. 350. ^45- 
plenium Ruta-muraria L. Sp. 1081. — “ In clefts and crevices of rocks and walls, 
especially on old churchyard walls.” 

Cap. CCLXXX (CCLXXI, N.K.) : Shjquastrum Plin. XX, xvii. 66. 

418. Siliquastrum maius et minus, Calechutischer Pfeifer, 732 ; N.K. t. 
Qcccxviii. Capsicum rubeum et nigrum^ Im. 426. — Piper Indicum vvlgatissimwm 
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C.B.P. 102. CapsicAim annuum L. Sp. 188. — “ A recent introduction into 
Germany. Cultivated in pots and in herb-gardens. Will not stand frost.’’ 

419. Siliqumtrum tertium, Langer Indianischer Pfeffer, 733 ; N.K. t. ccccxix. 
Capsicum obhngius, Ini. 426. — Capsicum longum DC., teste Dunal in DC. 
Prodr. xiii. sect. 1, 424. —Same remarks as No. 418. 

420. Siliqmstrum qmrtum, Breyter Indianischer Pfeffer, 734 ; N.K. t. 
ccccxx. Capsicum latum, Im. 427. Capsicum rardiforme Mill., teste Dunal, 
1. c. 427. — Same remarks as No. 418. 

Cap. CCLXXXI (CCLXXXII, N.K.) : Soorodon Diosc. 11, clxxxi (clxxxii). 

421. Allium hortense, Garten Knoblauch, 736 ; N.K. t. ccccxxi ; Im. 428. — 
Br. 245. Allium sativum C.B.P. 73. Allium sativum L. Sp. 296 ; P.C. 113 ; 
L.P. 32. — “ Cultivated everywhere in gardens.” 

422. Allium sylvestre primum. Wilder Knoblauch, 737 ; N.K, t. ccccxxii ; 
Im. 429. — Allium sylvestre campestre purpurascens C.B.P. 74. Allium vineale 
L. Sp. 299. — “ In vineyards, arable land, and grass fields.” 

423. Allium sylvestre alterum, Feldknoblauch, 738 ; N.K. t. ccccxxiii ; Im. 
430. — Allium sylvestre bicorue flore obsoUto C.B.P. 74. Allium oleraceum L. 
Sp. 299. — ‘‘ In vineyards, arable land, and grass fields.” 

424. Allium ursinum, Waldknoblauch, 739 ; N.K. t. ccccxxiv ; Im. 431. — 
Br. 189. Allium sylvestre latifolium C.B.P. 74. AUium ursinum L. Sp. 300. — 
‘‘ In dark damp woods.” 

Cap. CCLXXXII (CCLXXXIII, N.K.) : Sancti Iaoobi Flos herbariorum 

ex Fuchs. 

425. Sancli‘Iacobi-herl)a, S. Jacobs Bliiom, 742; N.K. t. ccccxxv ; 
Im. 432,---Br. 119. Jacobcca vulgaris taciniaia C.B.P, 131. Semcio Jacobcea 
L. Sp. 870 ; P.C. 233 ; L.P. 178. — ” Ever>^hero on borders of fields, on 
banks of streams, and in sandy and hard uncultivated places.” 

Cap. CCLXXXIII (CCLXXXIV, N.K.) : Selinon hortense Diosc. 

Ill, Ixvii (Ixxiv). 

426. Apium (Apium hortense), Epflich, 744 ; N.K. t. ccccxxvi. Ehosclinum 
sive Apium palustre Im. 153. — Br. 174, Apium polustre et Apium, Officinarum 
C.B.P. 154. Apium graveolens L. Sp, 264 ; P.C. 63 ; L.P. 42. — “ Cultivated in 
gardens. Requires moist soil. Spontaneous by pools, lakes, and ditehos in 
certain localities, as round Canstatt in Wiirttemberg, where it is abundant.” 

Cap. CCLXXXIV (CCLXXXV, N.K.) : Sanot.® Babbab® Hebba vulgo 

ex Fuchs. 

427. 8anctce-Barbarce-herba, S. Barbara Kraut, 746 ; N.K. t. cocoxxvii. 
Scopa^reyia seu Sideritis latissima, Im. 433. — Eruca lulea latifolia, sive Barbarea 
03JP. 98. Erysimum Barbarea L. Sp. 660. Bwrbarea vulgaris R. Br, — 

Everjnvhere on grass land.” 
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Cap. CCLXXXV (CCLXXXVl, N.K.) : Saxtfraga mator herbariorum 
et officinariim ex Fuchs. 

428. Saxifra(ja-7nmor w?/ [Saxifraga-] alba, Weisser Steinbroch, 747 ; N.K. 
t. ccccxxviii ; Im. 434. - Hr. 67. Haxifraga roturulifolia alba C.B.P. 309. 
Saxifraga granulalu Sp. 403. On dry rough stony and sandy mountains. 
Sometimes in mountain meatiows, and in sandy orchards.” 

Cap. CCLXXXVl (CCLXXXVTII, N.K.) : Saxifraoa lutba Fuchs. 

429. Saxifraga4ufm, (grosser Steinklcc, 749 ; N.K. t. ccccxxx. Lotm 

sglreMris, Iju. MdUotufi (lv.niatxt> Vers, — ^This species is said by AschcLson 

and Graebner (Syn. Millelour. FI. vi. Ai)t. 2, p. 443) to be absent from South 
(icrmany, but the leaves in Fuchs’s pi(4ure are clearly those of it and not of 
M. offichmlis Desr. — “ In fields, and everywhere on the balks.” 

Cap. CCLXXXVfl (CCXXXXIX, N.K.) : Sisarum Diosc. If, cxxxix. 

430. Simriim mtiruw magnum., (Jrosz zam Moren, 751; N.K. t. ccccxxxi; 

Im 437. — PdMhim'/i. mfiva Jati folia C.B.V. 155. Pastinaca mtim L, Sp. 262, 
\ ar. edvlia DC. in DC. Prodr. iv. 189. “ Not spontaneous. Planted in gardens, 

})ut not yet common in Germany.’^ 

431. Siaer saiivim [tninus], Gerlein, 752 ; N.K. t. ccccxxxii ; Siser miivum 
2 >ri'mnn}, Im. 438.-- Sisarum Geruumorum C.B.P. 155. Sium Sisarum, L. Sp. 251 . 

(hiltivated almost everywhere in kitchen-gardens.” 

432. Siser sylvestre (Simro7i erratienm), Wild Moren, 753; N.K. t. ccccxxxiii ; 
Im. 439 . — Pastinaca sylveMris laii folia C.B.P. 155. Pastinaca saliva L. Sp. 
262, var. sylveMris DCt 1. c. — ‘‘ Everywhere in sunny meadows, by waysides, 
and in other uncultivated places. 

Cap. CCLXXXVIII (CCXC, N.K.) : Syce Diosc. I, clxxxiii. 

433. Ficus-miiva, Feigenbaum, 755 ; N.K. t. ccccxxxiv ; Im. 440 . — Fievs 
cxminiunis C.B.P. 457. Ficus Carica L. Sp. 1059 ; P.C. 104. — “ Planted already 
in many gardens in Germany, l)ut very seldom matures fruit-. Likes warm 
and sunny situations.” 

Cap. CCLXXXIX (CCXCI, N.K.) : Spartus Diosc. IV, civ (clviii). 

434. Sparim, Pfrimmen, 758 ; N .K. t. ccccxxxv ; Im. 441 . — S^xirUum arhore^^ 
ems seminibus hnti similihus C.B.P. 396. Spariinm jinucmn L. Sp. 708. — 
“ Likes dry places.” — By some mistake two rotate tetramerous corollas have 
been inserted in the figure. These are copied in Bock (1552). 

C^p. CCXC (CCXCII, N.K.) : Smyrhion Diosc. Ill, Ixxii (Ixxix). 

435. Smymium (Levisticum), Liebstoeckol, 760 ; N.K. t. ccccxxxvi. Liby- 
sticum vvlgare, Im. 442.— Br. 117. Ligtisticmn vulyare C.B.P, 157. Ligmticum 
Levisiicutn L. Sp. 250. Lcvisticuin officinale Koch ; P.C. 173 ; L.P. 141, — 
“ To-day grows everywhere in gardens/’ 
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Cap. CCXCI (CCXCIII, N.K.) : Silphion Diosc. ITT, Ixxxiv (xciv). 

436. Laserpitium germanicum Meisterwurtz, 763 ; N.K. t. 

ccccxxxvii ; Im. 443. — Br. 159. Imperatoria major C.B.P. 156. Imperatoria 
Ostruthium L. Sp. 259 (substituted page); ed. 2, 371. Peucedanum Ostruthium 
Koch ; P.C. 183. — “ Found on high mountains, and now cultivated almost 
everywhere in gardens.” 

Cap. CCXCTI (CCXCIV, N.K.) : Stachys Diosc. ITT, ex (cxx). 

437. Stachys, Kiechender (Stinckende) Andorn, 766 ; N.K. t. ccccxxxviii ; 
Im. 444. — Stachys major Oermanicu C.B.P. 236. Stachys germanica L. Sp. 
581. — ‘‘ In rough and mountainous places [Diosc.] and on hills, associated 
with thistles and weeds.” 

Cap. CCXCIII (CCXCV, N.K.) : Sbcalb Plin. XVIll, xvi. 40. 

438. Secale, Rocken, 768 ; N.K. t. ccccxxxix ; Im. 445. — Secah hyhe.mum 
vel rrnjus C.B.P. 23. SemU cereale var. hyhernum L. Sp. 84. — “Cultivated 
almost everywhere in Germany, especially in Riesz and Baviiria.” 

Cap. CCXCIV (CCXCVI, N.K.) : Sidbritis prima Diosc. IV, xxxiii. 

439. Sideritis-prirm, Glidkraut, 769 ; N.K. t. ccocxl ; Im. 446. —Sideritis 
vulgaris hirsuta erecta C.B.P. 233. Betonica annua var. hirsuta L. Sp. 574. 
Stachys recta L. Mant. i. 82 (1767). — “In rough stony uncultivated places, 
sometimes also in meadows and orchards, especially beside fences.” 

Cap. CCXCV (CCXCVII, N.K.) : Sorgi Italonim Fuchs. 

440. Sorgi, Welscher Hirsz, 771 ; N.K. t. ccccxli. Milium fndicum Sarra- 
cemicumve, vel Sorgi, Im. 447. — Milium arunfUmceum subroinndo semim, Sorgo 
nominatum C.B.P. 26. Holcus Sorghum L. Sp. 1047. Sorghum^ vulgare Pors. ; 
P.C. 39. — “ Introduced into Germany from Italy only a few years ago. Is now 
cultivated in many gardens, but is not easily raised.” 

Cap. CCXCVI (CCXCVIII, N.K.) : Serpentari^ officinarum Fuchs. 

441. Serpentaria mas seu BistorUi, Naterwurtz mennle, 773 ; N.K. 
t. ccccxlii ; Im. 448. — Br. 14. Bistorta major radicle magis intorta C.B.P. 192. 
Polygonum Bistorta L. Sp. 360 ; P.C. 28 ; L.P. 99. — “ In shady humid places, 
especially in meadows in the Black Forest.” 

442. Colubrina seu Serpentaria foemina, NaterMrurtz weible, 774 ; N.K. 
t. ccccxliii ; Im. 449. — Br. 13. Bistorta major radice minus intorta C.B.P. 192. 
Polygonum Bistorta L. — Same habitat as No. 441, 

Cap. CCXCVII (CCXCIX, N.K.) : Soordion Diosc. HI, oxv (cxxv). 

443. fifcordmm, Wasser Bathemg,776 ; N.K.t.ccccxliv; Im. 450 . — Teusrium 
Scordium L. Sp. 565 ; P.C. 296 ; L.P. 126. — “ Likes moist and mountainous 
places [Diosc.]. Little known or almost unknown only a few years ago, but 
now planted in many places,” 
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Cap. CCXCVIII (CCC, N.K.) : Stichas Diosc. Ill, xxviii (xxxi). 

444. Stichas {Stichas arabica)^ Stichaskraut, 778 ; N.K. t. ccccxlvi bis ; 
Im. 451. — Stoschas furpurea C.B.P. 216. Lavandula Stoechas L. Sp. 573. — 
“ Cultivated as a pot-plant and in herb-gardens.” 

Cap. CCXCIX (CCCI, N.K.) : Struthium Diosc. II, cxcii (cxciii). 

445. Struthium {Saponaria), Seyffenkraut, 780 ; N.K. t. ceooxlvi ; Im. 452. — 
Sapouaria major Iccvis C.B.P. 206. Saponarva officinalis L. Sp. 408 ; P.C. 
264 ; L.P. 72. — Apparently intended for this species, but the stem is repre- 
sented as covered with spreading hairs, and the inflorescence and flowers 
are very badly drawn. — “ Now cultivated in some gardens in Germany.” 

Cap. CCC (CCCII, N.K.) : Scilla Diosc. If, ccii. 

446. Scilla, Meerzwibel, 782 ; N.K. t. ccccxlvii ; Im. 453. — Scilla vulgaris 
radice rvhra C.B.P. 73. Scilla maritima L. Sx). 308. Urglnsa maritima Baker ; 
P.C. 268; L.P. 61. — Evidently intended for U. maritima, which w^as the Mcer- 
zwiebel of tlie druggists. The inflorescence and the flowers are very badly 
dra^vn, two lateral inflorescences are shown instead of a single terminal one, 
and the flow'ers arc represented as having a single tetramerous perianth 
with rounded tepals. — ” Grows wherever it is x>lanted, like onions and garlic.” 

Cap. CCCI (CCCTII, N.K.) : Staphis agria Dio.se. IV, cliii (clvi). 

447. Staphis-agria (SUiphisagria), Bismiinlz, 7«84 ; N.K. t. ccccxlviii ; 
Im. 454. — Staphis a^gria C.B.P. 324. Delphinium Staphisagria L. Sp. 531 ; 
P.C. 270. — “ Cultivated in gardens.” 

Cap. CCCII (CCCVI, N.K.) : Seseli Massiliense Diosc. Ill, liii (lx). 

448. Seseli-massiliense, Sesel, 786 ; Vogelnest, N.K. t. cccclii. Dauci genus 
tertium, Im. 455. — Oingidium urnbella oblonga C.B.P, 151. Dancus VisnagaLt. 
Sp. 242. Ammi Visnaga Lam. — “ Now^ cultivated in many gardens in Germany.” 

Cap. CCCIII (CCCVII, N.K.) : Sangttisorba vulgo ex Fuchs. 

449. Sanguisorba ynaior, Grosz Koelbleskraut, 788 ; N.K. t. ccccliii ; 
Im. 456. — Pimpinella Sanguisorba major C.B.P. 160. Sanguisorfxt officinalis 
L. Sp. 116 ; P.C. 45. — Likes dry meadows and grassy places.” 

450. Sanguisorba minor, Klein Koelbleskraut, 789 ; N.K. t. ccccliv ; 
Im. 457. — PimpineUa Sanguisorba minor hirsuta C.B.P. 160. Poterium Sanguis- 
orba L. Sp, 994 ; L.P. 111. — “ On dry rough balks, uncultivated arable land, 
and sunny grass fields.” 

Cap. CCCIV (CCCVIII, N.K.) : Scolymus Diosc. Ill, xiv (xvi). 

451. Scolymus {Cinara, Articocahis), Strobildorn, 792 ; N.K. t. ccccliv ; 
Im. 468. — Cinara hortensis aculeata C.B.P. 383. Cynara Scolymus L. Sp. 827, 
var. Cynara Scolymus var. aculeata Alef. Landwirthsch. FI. 179. — ‘‘ Culti- 
vated in gardens. Introduced into Germany a few years ago from Italy and 
Prance.” 

UNN. JOURE. — ^BOTANY, VOL. XLVHX. 
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Cap. COCV (CCCIX, N.K.) : Sphatula fcettda ofEcinarura (.x Fuchs. 

452. Sphatvla-fcetida, Wandtleuszkraut, 71M ; N.K. t. cccclvi ; Im. 459. — 
Gladiolus fmlidus C.B.P. 30. Iris fodidissimu L. Sp. 39 ; P.C. 117. — “ Grows 
by fences and hedges. Common in Italy, but does not occur everywhere in 
Germany.'’ 

Cap. CCCVI (CCCX, N.K.) : Trichomanbs Diosc. IV, cxxxv (cxxxvii). 

453. Trichomanes (Polyirichon officlnam/m), Widertodt, 796 ; N.K. t. cccclvii ; 
Im. 460. — Asphnium viride Huds. — Fuchs probably included under “ Tricho- 
rmnes'' both Asplenium Trichomanes L. and A. viride Huds. The figure 
represents the latter, which according to Martens and Kemmler, FI. Wiirttem- 
berg und Hohenzollern, ed. 2, occurs on the Farrenberg, near Tubingen, a 
locality well known to Fuchs. — “ In dark moist places and by water [from 
Dioscorides], but chiefly on moist and wx't rocks and on old walls.” 

Cap. CCCVII (CCCXI, N.K.) : Telis Diosc. II, cxxiv. 

454. Fmiogrcecvm (Foeyiunngr cecum), Bockshorn, Fenugreek, 798 ; N.K. 
t. cccclviii ; Im. 461. — FcBmmgrcecnm sativum C.B.P. 348. Trigonclki Fornum- 
gr cecum L. Sp, 777 ; P.C. 103. — ” Sown in gardens almost everywhere in 
Germany.” 

Cap. CCCVIII (CCCXII, N.K.) : Telephium Diosc. IT, cclvii. 

455. TeUphium album, Wundkraut weible, 800 ; N.K. t. cccclx. 
bulum-alterum album, Im. 462. — Sedum Telephium var. album L. Sp. 430. — 
“ In shady places, vineyards, and damp places.” 

456. Telephium purpurascens, Wundkraut rneunle, 801 ; N.K. t. cccclix. 
Acetabulum-alterum purpummn, Im. 463. — Br. 74. Telephnim purpureum 
majus C.B.P. 287. Sedum Telephium var. purpureum L. Sp. 430. — “ In 
shady places, vineyards, and damp places.” 

Cap. CCCIX (CCCXIII, N.K.) : Trinitatis herba vulgo ca: Fuchs. 

457. Herbadrinitatis, Freyschamkraut, 803 ; N.K. t. cccelxi ; Im. 464. — 

Br. 130. Viola tricolor L. Sp. 936 ; P.C. 127 ; L.P. 71. “ Grown in gardens. 

The wild kind occurs in arable land.” 

Cap. CCCX (CCCXIV, N.K.) : Teutlon Diosc. II, cxlix. 

458. Beta Candida, Weisser Mangolt, 805 ; N.K. t. cccclxii ; Im. 465. — 
Br. 254. Beta alba vel pallescyens, quoe Cicla officinarum C.B.P. 118. Beta 
vulgaris var. Cicla L. Sp. 222. — “ Planted everywhere in gardens as a pot-herb.” 

459. Beta nigra, Roter Mangolt, 806 ; N.K. t, cccclxiii ; Im. 466. — Beta 
rubra vulgaris C.B.P. 118. Beta vulgaris var. crassa Alef. Landwirthsch. FI. 
280 (Red Mangel-wurzel). — ” Planted everywhere in gardens as a pot-herb.” 

Cap. CCCXI (CCCXV, N.K.) : Tinotorius flos Fuchs. 

460. Tinctorius-flos, Gilbbluom, Ferbbluomen, 808 ; N.K. t. occclxiv. Flos^ 
tinxtoriu^f Im, 467. — Genista tindoria Gerrmnica C.B.P. 396. Genista iinctoria 
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L. Sp. 710 ; P.C. 95. — “ In dry uncultivated places and on some hills and balks 
of fields.*' 

Cap. CCCXII (CCCV, N.K.) : Tordylon Diosc. Til, Ivi (Ixiii). 

[Vide No. 130 (Cap. LXXXV), where the species [Meum aihirmntimm) is 
included in the genus Daucua as Z>. creticus.] 

Cap. CCCXIII (CCCXVI, N.K.) : Tithymalus Dios(;. IV, clxii (clxv). 

461. Tithymalus helioscopius, Sonnenwendede Wolfi'sniilch, 811 ; N.K. 
t. ccoclxv ; Irn. 468. — Br, 235. Tithymalus lulioscopius (\B.P. 201. Euphorbia 
hclioscopia L. Sp. 459 ; L.P. 210. — “ (chiefly in ru])ble and near towns,” Hist. 
810 [from Dioscorides]. “ Here and there in gardens and vineyards.” N.TC. 

462. Tithymalus cy pari ssias, C\"presscne Wolff smileh, 812 ; N.K t. ec'cclxvi ; 
Ini. 469. — Tithymalus ryparissias C.B.P. 201. Euphorbia ryparissias L. Sp. 
461. — “ In sandy heaths and damp ground alongside streams.” 

Tithymalus platyjihyllos, Breytbletterte Wolffsinileh, 813; N.K, 
t. eccelxvii ; Iin. 470. — Tithymalus arvensis latifolius Germanicus C.B.P. 201. 
Euphorbia platyphyllos L. Sp, 400.—” In woods ” [copied from DioseoridesJ. 

Cap. CCCXIV (CCLXXXVIl, N.K.) : TKiPirvu.ON Diose. Ill, exiii (exxiii). 

464. Trifolium-odoralum (Trifolium). Sibengezeit, 815; N.K. t. eceexxix. 
Lotus saliva, Tm. 435. — Lotus horU nsis odora C B P. 331. Trifolium Mtlilofus- 
cceruka L. Sp. 764. Trigondla cccrulea Ser. — ’ Cultivated in gardens. Must 
be raised from seed each ycRr.” 

Cap. CCCXV (CCCXVII, N.K.) : Trifolium fratense Fuchs 
(TrIFOIxLUM OFFICUN arum) . 

465. Trifolium-pratense irurpurcum. Braun Wisenklee, 817 , N.K. t. 
cccclxviii ; Iin. 471. — Br. 143. Trifolium praknsc pur2>ureum C.B P. 327. 
Trifolium prate, use L. S}). 708 ; P.C. 235. * “ Everywhere in meadows, pastures, 
and gardens.” 

460. Trifoliumpratmsc album, Weisz Wiscnklcc, 818 ; N.K. t eeeelxix ; 
Im. 472. — Trifolium montanum L. Sp. 770. — ” Everjrwhere in meadows, 
pastures, and gardens.” 

467. Trifolium-prateiise lutenm, Geeler Wisenklee, 819; N.K. t. eeeclxx ; 
Im. 473. — Br. 124. Trifolium praUuse liUeum mpituh breviore C.B.P, 328. 
Medicago lupulina L. Sp. 779.—“ Everywhere in meadows, pastures, and 
gardens, also among corn and in arable land.” 

Cap. CCCXVI (CCCXVIII, N.K.) : Tragopooon Diosc. II, clxxii (elxxiii). 

468. Tragopogon, Bocksbart, 821 ; N.K. t. cccclxxi ; Im. 474. — Tragopogon 
praterm Ivievm majus C.B.P. 274. Tragopogon pratensis L. Sp. 789. — 
“ Everywhere in gardens and meadows,” 
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Cap. GCCXVII (CCCXIX, N.K.) : Typha Diosc. Ill, cxxiii (cxxxiii). 

469. Typha, Narrenkolben, 823 : N.K. t. cccclxxii ; Im. 475. — Typha 
palustris major C.B.P. 20. Typha latifolia L. Sp. 971. — Cited by Linn6 under 
T, angustifolia L. — ‘‘ In swamps and ponds.” 

Cap. CCCXVIII (CCCXX, N.K.) : Tubcicum fbdmbntum vulgo ex Fuchs. 

470. Tvrcicum-frumentum, Turckisch Korn, 825 ; N.K. t. cccclxxiii ; 
Im. 476. — Frumentum Indicum Mays dictum C.B.P. 25. Zea Mays L. Sp. 971 ; 
L.P. 39. — Recently introduced into Germany from Turkey, Asia, and Greece. 
Now fairly common, and cultivated in many gardens.” 

Cap. CCCXIX (CCCXXI, N.K.) : Thymus Diosc. Ill, xxxviii (xliv). 

471. Thymus {Se.rpyllum Roemisch Quendel, Welseher Quendel, 

827 ; N.K. t. cccclxxiv ; Im. 477. — Thymus vulgaris folio tenuiore C.B.P. 219. 
Thymus vvlgaris L. Sp. 591 ; P.C. 281 ; L.P. 146. — ‘‘ Not long known in 
Germany. Likes poor, stony, sunny places ” ['* in rupestribus tenuibusque 
locis ” Diosc.]. 

Cap. CCCXX (CCCXXTI, N.K.) : Teucbitjm Diosc. Ill, ci (cxi). 

472. Grosz Bathengel, 829 ; N.K. t. cccclxxv ; Im. 478. — Teucrium 
C.B.P. 247. Teucrium flavum L. Sp. 565. — Cultivated in gardens. Not long 
known in Germany, so far as I am aware.” 

Cap. CCCXXI (CCCXXIII, N.K.) : Hypebicum Diosc. Ill, clxi (clxxi). 

473. Hypericum (Perforata), S. Johans Kraut, 831 ; N.K. t. cccclxxvi ; Im. 
479. — Br. 163, Hypericum vulgare C.B.P. 279. Hypericum perforatum L. Sp. 
785; P.C. 269; L.P. 212.- -“In cultivated ground, and in rough jJaces,” 
Hist. 830 [from Dioscorides]. “ Everywhere in heflges, and on balks of 
arable land,” N.K. 

Cap. CCCXXII (OCCXXIV, N.K.) : Hvo.scYAMTrs Diosc. IV, Ixix. 

474. Hyoscyamus Jlavus, Bilsam, Bilsamkraut, 833 ; N.K. t. cccclxxvii ; 
Im. 4S0, —Hyosci/amus niger L. Sp. 179, var. palUdus (Kit.) Reichb. ; P.C. 131 ; 
L.P. 239. — “ Everywhere on shores, by waysides and old homesteads ” [“ in 
maritimis rudcribusque ” Diosc.]. 

Cap. CCCXXIII (CCCXXV, N.K.) : Hyactnthus Diosc. IV, Ixiv. 

475. Hyacinthus cceruleus rmximus, Blaw Mertzenbluom die groesser, 835. 
Grosz blaw Mertzenbluom mennle, N.K, t. cccclxrvdii. Hyacinihus cceruleus 
maior mas, Jm. 481. — Hyacinthus cxmosus mjajor purpareus C.B.P. 42. Hya* 
cinthus comosus L. Sp. 318. Muscari comosum Mill. — “ In thick woods and on 
mountains.” 

476. Hyacinthus cceruleus maior, Blaw Mertzenbluemlin die kleiner, 836. 
Grosz blaw Mertzenbluom weible, N.K. t. cccclxxix. Hyacinthus cceruleus 
maior fcemina, Im. 482. — Hyacinthus racemosus cceruleus minor laiifolius C.B.P- 
43. Hyacinthus botryoides L. Sp. 318. Muscari botryoides Mill. — Same habitat 
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as No. 475. — In Sp. PI. ed. I, Linne cited the Bauhin synonym under Hyacinthus 
racemoaus. 

477. Hyacinthus cwruleus rms minor, Blaw Mertzenbluom mennle, 837. 
Klein blaw Mertzenbluom weible, N.K. t. cccclxxxi. Hyacinthus cceruhus 
minor fosmim, Im. 484. — Br. 66. Scilla bifolia L. Sp. 309 ; Gawler in Bot. Mag, 
t. 746, ic. dextra. — Same habitat as No. 475. 

478. Hyacinthus aibicans seu fcemina, Blaw Mertzenbluemlin weible, 838 ; 
Klein blaw Mertzenbluom mennle, N.K. t. cccclxxx. Hyacinthus coeruleus 
minor mas, Im. 483.- -Hyacinthus steJlaris bifolius Gcrmmicus O.B.P. 45. 
SciUa bifolia L. Sp. 309 (white -flowered form). — Same habitat as No. 475. 

Cap. CCCXXIV (CCCXXVl, N.K.) : Hyssopus Diosc. Ill, xxvii (xxx). 

479. Hyssopus hortensis, Garten Ispen, 841 ; N.K. t. cccclxxxiii ; Im. 486. — 
Br. 265. Hyssopus officimrum cderulca, swc spicxita (/.B.P. 217. Hyssojjus 
officinalis L. Sp. 5()9 ; P.C. 140 ; L.P. 198. — “ Planted everywhere in gardens.’* 

Cap. CCCXXV (CCCXXVII, N.K.) : Hydropiper Diosc. II, cxo (cxci). 

480. Hydropiper, Wasseri)feffer, 843 , N.K. t. cccclxxxiv ; Im. 487. — Pcrsi- 
caria urens seu Hydro'pipcr C.B.P. 101. Polygonum Hydropi^ycr L. Sj). 361 ; 
P.C. 261 ; L.P. 102. — “ By ponds, meres, and pools. Abundant by the river 
Pegnitz near Nuremberg.” 

[Cap. LXXXVl : Dracontion micron, N.K. : Dracontia micra Diosc. 

11, cxcvi.J 

481. Hydropiper rubeum. Rot Wasserpfeffer, 844. Dracontion micron, 
Dracunc.ulus mhior, Klein Schlangenkraut, N.K. t. cxxxi. Dracuncidus PUnii 
te.rtius, Im. 132.-- Dracunculus jxilusiris, sive radicc arumlinacca, PUnii C.B.P. 
195. CalUi palustris L. Sp. 968. — '‘By water, and especially by the river 
Pegnitz not far from Nuremberg.” 

Cap. CCCXXVl (CCCXXVlll, N.K.) : Phlomos Diosc. IV, cii (civ). 

482. Vcrbascum cxindidum ims, Weisz Wullkrautmennle, 846 ; N.K. 
t. cccclxxxv ; Im. 488.— Br. 156. VerlHiscnm Thipsm L. Sp. 177; P.C. 194 ; 
L.P. 189. — “ Grows commonly on heaths, by waysides, in hedges, and by fences, 
also in woods.” 

483. Vcrbascum candidum fosmina, Weisz Wullki’aut weible, 847 ; N.K. 

t. cccclxxxvi ; Im. 489. — Vcrbascum Lychnitis fiore albo parvo C.B.P. 240. 
Vcrbascum Lychnitis, var. )3, L. Sp. 178. Vcrbascum Lychnitis L., var. album 
(Mill.) Schrad.— Same habitat as No. 482. “ Abundant about Rotenburg 

am Neckar. Flowers snow-white, each with six little leaves.” — According to 
Martens and Kemmler (1865, p. 388), the white-flowered variety of V. Lych- 
nitis is much commoner than the yellow in Wurtternberg and Hohenzollern. 

Penzig (1922, vol. iii, p. 93) mentions that the flowers of V. Lychnitis are 
frequently oligomerous or polymerous as regards the three outer whorls, the 
earliest record given by him being 1857. 
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484. Verhaacum nigrum, Schwartz Wullkraut, 848 ; N.K. t. cccclxxxvii ; 
Irn. 490. — Verbascum fmninu flore luteo rmgno C.B.P. 239. Verbckscum pMo- 
moides L. Sp. od. 2, 253. — Same habitat as No. 482. 

485. Verbascum sylvestre, Wild Wullkraut, 849 ; N.K, t. cccclxxxviii ; Im. 
491. — Verbascum nigrum flore ex luteo purpurasc^ente C.B.P. 240. Verbascum 
nigrum L. Sp. 178. — “ On dry stony heaths.” 

486. Verbasculum odoratum, Geel Schlusselbluomen, 850 ; N.K. t. cccclxxxix ; 
Im. 492. — Br. 25. Verbasculum pratense odoratum C.B.P. 241. Primula veris 
var. ojflcinalis L. Sp. 142. Primula veris L. emend. Hiids. ; P.C. 85. — “ In 
dry meadows and orchards.” 

487. Verbasc[ul]um non-odoratum, Weisz Schliisselbluom, 851 ; N.K. 
t. ccccxc ; Im. 493. — Br. 26. Verbasculum pratense vel sylvaticum inodorum 
C.B.P. 241. Primula veris var. eUitior L. Sp. 143. Primula elatior Schreb. — 

On mountains and in woods.” 

Cap. CCCXXVll (CCCXXIX, N.K.) ; Fraoaria Humelbergius, 

Comm. Apulei Med. Herb. 139 (1537). 

488 Fragaria miior et rnmor, Erdtbeer, 853 ; N.K. t. ccccxei. Fragaria, 
Im. 494. Br. 107. Fragaria vulgaris C.B.P. 326. Fragaria x>escavaY, sylves- 
iris L. Sp. 495 (P.C^. 273 ; L.P. 95) ; and Fragaria mosclmki Duchesne (F, 
elatior Elirh.). — A composite figure representing both a wild and a cultivated 
strawberry. — “ Spontaneous on dry grassy balks, in hedges, and especially in 
woods and recent clearings.” 

Cap. CCCXXVllI (CCCXXX, N.K.) : Phu oermanicum : Pnir Diosc. I, x. 

489. Phu magnum ( Valeriana maior), Grosz Baldrioii, 856 ; N.K. t. ccccxcii. 
Phu verum, Im. 495. — Vahriarut horteifbsis C.B.P. 104. Valeriana Phu L. Sj). 
32. — “ Cultivated in gardens.” 

490. Phxi germanicum (Valeriana vulgaris), Gomein Baldrioii, 857; N.K. 
t. ccccxciii. Phu vulgare, Im. 496. — Br. 141. Valeriana sylvestris major 
C.B.P. 164. Vakriana ojflcinalis L. Sp. 31, var. laiifolia V^ahl ; L.P. 164. — 
“ In meadows, ditches, and moist stretches beside strmrns, where it attains 
a wonderful size. Occurs also in groves and woods ready for felling, but 
is not so luxuriant there.” 

Cap. CCCXXIX (CCCXXXl, N.K.) : Phacos Diosc. II, cxxix. 

4{)l. Levis, Linsen, 859; N.K. t. ccccxei v ; Im. 497. — Br. 224. Lens 
vulgaris C.B.P. 346. Ervum Lens L. Sp. 738. Lens culinaris Medic. — Every- 
where grown as a field crop.” 

Cap. CCCXXX (CCCXXXII, N.K.) : Philyra Theophr. Ill, iii. 1. 

492. Tilia foevnina, Lindenbaum, 862 ; N.K. t. ccccxev ; Im. 498. — Tilia 
flesmina folio majore C.B.P. 426. Tilia europcea L. Sp. 614 (aggr.) ; P.C. 166 ; 
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L.P. 171. — It doGH not seem possible to say whe^thcr the figure represents Tilia 
cordata Mill, or T. platyphyllos Seop. — “ Now planted everywhere.” 

Cap. CCCXXXl (CCCXXXIIl, N.K.) : Chelidonium marts Diosc. II, ccxi. 

493. Chelidoniurn-rmim (CheMdonki), Schelkraut, Scdioelkraut, 8()5 ; N.K. 
t. ccccxcvi ; Iin. 499. — Br. 82. Chdidonium majus valgare, C.B.P. 144. CheM- 
donium rmjua L. Sp. 505 ; P.C. 02 ; L.P. 208. — “ Everywhere in shady places, 
especially by walls and old buildings, and behind fences and hedges.” 

Cap. CCCXXXII (CCCXXXIV, N.K.) : Chelibonium minus Diosc. II, ccxii. 

494. Chelidonium-rninus (Scrofularia), Feigwartzenkraut, 807 ; N.K. 
t. eeccxcvii. MaUicocissus minor y iin. 500. — Br. 75. (lielidonia rolimdifolia 
minor C.B.P. 309. Ranuncidus Ficaria L. Sp. 550 ; P.C. 210. — “ On moist 
balks, in certain meadows, and in damp gardeiLs.” 

Cap. CCCXXXIIl (CCCXXXIV, N.K.) : Cham.edrys Diosc. Ill, cii (exii). 

495. (Jhamwdrys vera mvSy Klein Bathengel, 809 ; N.K. t. ccccxcviii ; Im. 
501 . — Clmmvcdrys minor repens C. B. P. 248. Teucriam Ckimmdrys, var . jS, L. Sp. 
505 ; P.C. 115 ; L.P. 120. — “ On mountains under shrubs and on stony balks, 
as on the old Schlossberg at Rutenburg am Neekar, and on balLs by the Nockar, 
where it is very abundant.” 

490. Chamoedrys vtm foemim, Klein Bathengel weible, 870 ; N.K. t. cccexcix ; 
Im. 502 . — Botrys Cfutmirdryoides C.B.P. 138. Teucriarn Botrys L. Sp. 502 ; 
L.P. 120. — “ Likes stony places.” 

497. Chametdrys vul^guris mas, Erdtweiraucii, 871 ; N.K. t. ccccc ; Im. 503.— 
Br. 147. Chamadryn spuria nuijor angustlfolia C.B.P. 249. Veronica Teiicrium 
L. Sp. ed. 2, 17. — “ Everywhere in meadows and orchards.” 

498. Chamwdrys vulyaris foimina, Gamenderle, 872; N.K. t. ccecci ; Im. 
504. — Br. 40. Chammirys spuria minor rotundijolia C.B.P. 249. Veronica 
Chamadrys L. Sp. 13. — ” Everywhere in meadows and orchards.” 

Cap. CCCXXXIV (CCCXXXVl, N.K.) : Cham.euyparissus Plin. 

XXIV, XV. 80. 

499. Cypresz, 874 ; N.K. t. cccccii ; im. 505 . — Abrotanum 
foemina foliis teretibus C.B.P. 130. Saniolimi Chanuccyparissns L. Sp. 842 ; 
P.C. 101 ; L.P. 30. — “ Everywhere cultivated in gardens and pots.” 

Cap. CCCXXXV (CCCXXXVII, N.K.) : Cham^ecissos Diosc. IV, cxxiv (cxxvi). 

500. Chamcecissos {Uedera terrestris), Gundelreb, Grmidreb, 870 ; N.K. t. 
ccccciii ; Im. 506. — Br. 56. Hedera terrestris vulgaris C.B.P. 300. Gkchoma 
hederacea L. Sp. 578 ; P.C. 122 ; L.P. 202, — “ In cultivated places and by 
hedges and bushes. Everywhere common in gardens, and behind fences and 
walls. Sometimes spreads over an entire arable field.” 
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Cap. CCCXXXVI (CCCXXXVIII, N.K.) : Chbysanthbmum Diosc. IV, Iviii. 

501. Chrymnthemum, Schmaltzbluom, Goldtbluom, 879 ; N.K. t. ccccciv. 
Chrysanthemum simplex, Im. 507. — Ranunculus pratensis erectus dvlcis C.B.P. 
179. Ranunculus repens L. Sp. 554, var. suberectus Gaud. FI. Helvet. iii. 647. — 
‘‘ In damp meadows and other watery places.*’ 

Cap. CCCXXXVII (CCCXXXIX, N.K.) : Cham^elbon albus Diosc. 

Ill, viii (x). 

502. Chamceleon-albus, Eberwurtz, 881 ; N.K. t. cccccv ; Im. 508. — Br. 112. 
Carlina caulesce7is magno flore C.B.P. 380. Carlina aoaulis L. Sp. 828 ; 
L.P. 133. — On rough mountains, in strong white ground.” — Fi'om com- 
parison of Gardo paris (pants) Bninf. with Fuchs’s figure and that given by 
Plenck, Ic. t. 598, 1 have now come to the conclusion that Sprengel was correct 
in identifying it as Carlina acaulis. — T. A. S. 

Cap. CCCXXXVIII (CCCXL, N.K.) : Chamjeleon nigeb Diosc. Ill, ix (xi). 
603. Chamceleon-niger, Schwartz Gartendistel, 883 ; Welscher Distel, 
N.K. t. cccccvi. Spina incog^iita, Im. 509. — Carduus Sphcerocephalus laiifolius 
vulgaris C.B.P. 381. EcMnops sphoerocsphaltis L. Sp. 814. — ‘‘ Planted in 
gardens. Seeds itself each year.” 

Cap. CCCXXXIX (CCCXLI, N.K.) : CHAMiEmys Diosc. Ill, 
clxv, clxvi (clxxv, clxxvi). 

504. CJmncepitys prirmi, Ye longer ye lieber weible, 885 ; N.K. t. cccccvii ; 
Im. 510. — Chamcepitys incana exiguo folio C.B.P. 249. — Impossible to identify, 
but pi'obably belongs either to Ajuga or Teucrium. — “ Not indigenous in 
Germany.” 

505. Chamoepitys tertia, Ye longer ye lieber mennlo, 886 ; N.K. t, cccccviii ; 
Im. 511. — Chamoepitys luka vulgaris, sive folio trifido C.B.P. 249. Teucrium 
Chamcepitys L. Sp. 562. Ajuga Chamcepitys Schreb. ; P.C. 123. — ” Likes moun- 
tainous, stony places. Grows in many places in Germany. Abundant at 
Rotenburg am Neckar.” 

Cap. CCCXL (CCCXLII, N.K.) : Psyllium Diosc. IV, Ixx. 

506. Psyllium, Psilienkraut, 888 ; N.K. t. cccccix ; Im. 512. — Psyllium 
rrnjus erectum C.B.P. 190. Plantago Psyllium L. Sp. 115 ; L.P. 16. — “ Cul- 
tivated in gardens.” 

Cap. CCCXLI (CCCXLIII, N.K.) : Pseudonabdus Phn. XII, xii. 26. 

507. Pseudonardus 7ms, Spicanardi, 890 ; N.K. t. cccocx. Pseudonardus 
.fmnina, Lauendel, Im. 514. — Lamnjdula latifoUa C.B.P. 216. Lavandula 

Spica, var. jS, L. Sp. 572. Lavandula Spica L. emend. DC., teste Gingins, Hist. 
Nat. Lavandes, 152 ; L.P. 166. — ” Likes stony and sunny places.” 

608, Pseudonardus fcemina, Lauendel, 891 ; N.K. t. cccccxi. Pseudonardus 
mas, Spicanardi, Im. 513. — Lavandula angustifolia C.B.P. 216. Lavandula 



THE HERBAL OF LEONHABT FUCHS. 


633 


Spim, var. a, L. Sp. 572. Lavandula officinalis Chaix (L. vera DC.), teste 
Gingins, Hist. Nat. Lavandes, 145 ; P.C. 161. — “ Likes stony and sunny places.” 

Cap. CCCXLII (CCCXLV, N.K.) : Digitalis Fuchs. 

509. Digitalis purpurea, Brauner Fingerhuot, 893 ; N.K. t. cccccxiii ; Im. 
515. — Digitalis purpurea folio aspero C.B.P. 243. Digitalis purpurea L. Sp. 
621 ; P.C. 108 ; L.P. 265. — On mountains, and in shady and stony places, 
not common.” 

510. Digitalis lutm, Goelcr Fingerhuot, 894 ; N.K. t. cccccxiv ; Im. 616. — 
Digitalis ambigua Murr., teste, lindl. Digital. Monogr. 13, 14, obs. 4.—“ On 
mountains, and in shady and stony places, not common.” — According to 
Martens and Kemmler (1865, j). 292), D. ambigua is found in several places 
near Tubingen. 

Cap. CCCXLIII (CCCXLVI, N.K.) : Ocimastrum Diosc. Mat. Med. 
interior. Marcell. V^’ergil. 477 (Colonia3, 1529). 

511. Ocimastrum, Wild Basilg, 896 ; N.K. t. cccccxv. Acinos vel Ocimum 
sylvestre, Im. 314. — Vlino^mdiHm arvense Ocimi facie C.B.P. 225. Thymus 
Acinos L. Sj). 591. Satimja Acinos Scheele. — “In sandy soil near water. 
Abundant near Niirtingen am Neckar.” 

Additional Figures in ‘ New Krct/ierbuoch ’ and ‘ Vivce Imagines' 

Cap. Vll, N.K. : Alsine, Hunerdacrm. — Vide n. 10-12. 

512. Alsine,s qmirium Huenerbisz, N.K., post t. xii ; Im. 13. — Alsine 

hederulw. folio C.B.P. 250. Veronica hederifoHa L. Sp. 13. — “ In all kitchen 
gardens and vineyards, and in woods and rich arable fields ” [habitat given 
for all four species of Alsine]. 

Cap. XI, N.K. : Arnoulo.ssum, Wegerich. — Vide n. 21, 22. 

513. Plantago yninor, Spitziger Wegerich, N.K., post t. xxii ; Im. 23. — Plan- 
tago angustifolia major C.B.P. 189. Plantago lanceohta L. Sp. 113. — “In 
damp places, also on balks of fields, and in gardens and meadows.” 

Cap. CLXXXVI, N.K. : Lithospermum, Meerhirsz. — Vide n. 277. 

514. Lithospermum sylvestre. Wilder Meerhirsz, N.K. t. cclxxvi ; Im. 278. — 
Lithospermum arvense radice rubra C.B.P. 258. Lithospermum arvense L. 8p. 
132. — “ Everywhere in fields.” 

Cap. CCX, N.K. : Orchis, Knabenkraut. — Vide n. 313-316. 

616. Orchis foemina media, Knabenkraut woible das mittel, N.K. t. eccxv ; 
N.H. cap. CCX. Orchis angustifolia foemina tertia, Im. 320. — Orchis ustulata 
L. Sp. 941. — “ Grows on sandy ground, on mountains, and in meadows ” 
[general habitat for all five species of Orchis]. 
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Cap. CCCXXV, N.K. : Hyacinthus, Mortzonbluonien . — Vide n. 475^78. 

516. Hyacinthus niveus, Weisz Mertzenbluom, N.K. t. cccclxxxii ; Ini. 485. — 
Hyacinthus stelluris albas C.B.P. 46. ScMla bifolia h, Sp. 309 (white-flowered 
form). — ‘‘ Grows near Nurtingen in a little wood called ' das Steinberger 
Hoeltzlin.’ 

Cap. CCCXLIV, N.K. : Anemone Diosc. II, ccvii, Kuchenschell. 

517. Anemone sylvestris, Kuclionschell, N.K. t. clxii ; Itn. 1 . — Pvlsatilla folio 
crassiore et rmjore flore C.B.P. 177. Ayiemone Pulsatilla L. Sp. 539 ; P.C. 230 ; 
L.P. 156. — ‘‘ On dry sunny mountains, also in woods.'’ 

13. Index of accepted Scientific Names of the Plants figured. 

Acanthus mollis, 29; Achillea Millefolium, 415; A. Ptarmica, 364; Aconitum lycoctonuin, 
48 ; Adiantum Oapillus- veneris, 45 ; Agrimonia Eupatoria, 137 ; Agrosk^mma Githago, 70 ; 
Ajuga Chama^pitys, 505 ; A. reptans, 221 ; Alchemilla vulgai'is, 348 ; Alisma Plantago- 
aqiiatica, 23 ; Alliaria offi(5inalis, 56 ; Allium Cepa, 243 ; A. olcraceum, 423 ; A. Porrum, 361 ; 

A. sativum, 421 ; A. Sclucnoprasum, 362 ; A. ursiuum, 424 ; A. viucalc*, 422 ; Ahw vera, 75 ; 
Altha;a ofticinahs, 7 ; A. rosea, 288 ; Ammi majus, 38 ; A. Visnaga, 448 ; Anacamptis 
pyramidalis, 315 ; Anacyclus Pyretlirura, 365 ; Anagallis arvonsis, 8 ; A. feemina, 9 ; Anchusa 
azurea (italica), 196 ; A. officinalis, 195 ; Anemone uemorosa, 90 ; A. Pulsatilla, 517 ; A. 
ranuneuloides, 91 ; Anethum graveoleiis, 16 ; Angelica sylvestris, 69, 346 ; Anteniiana dioica, 
344 ; Anthemis CVitula, 331 ; A. tinctoria, 14 ; Anthnscus Corofolium, 122 ; A. sjlvestris, 297 ; 
Apium graveoleiis, 426 ; Aquilegia vulgaris, 55 ; Archangelica ofliemahs, 68 ; Arctium Lappa, 
40 ; Areiiaria serpyllifolia, 12 ; Aristoloehia Ghmiatitis, 49 ; Arkunisia Abrotanum, 3 ; A. 
Absinthium, 1 ; A. pontica, 4 ; A. vulgaris, 24 ; Arum maculatum, 39 ; Aruneus sylvcster, 
101 ; Asarum oui’opajura, 5 ; Asparagus ofiicinalis, var. altilis, 33 ; Aspleuium liuta muraria, 
417 ; A. viridc, 453 ; Askr Amellus, 73 ; Astrantia major, 381 ; Atriplex horteiisis, 64 ; 
Atropa Belladonna, 395 ; Avena sativa, 103. 

Ballota nigra, 84 ; Barbarca vulgaris, 427 ; Beilis peromiis, 80 ; B. peronnis, var. hortensis, 
79 ; Berberis vulgaris, 307 ; Beta vulgaris, var. Cicla, 468 ; B. vulgaris var. crassa, 459 ; B. 
vulgaris, var. cruenta, 120 ; Borago ofiicinalis, 77 ; Botryoliium Lunaria, 273 ; Brassica 
campestris, var. Rapa, subvar. depressa, 99; B. campestris, var. Rapa, subvar. oblonga, 98; 

B. Napus, 236 ; B. Napus,, var. napobrassiea, 119 ; B. oleracea, var. acephala, subvar. sabellica, 
236 ; B. oloracjca, var, acephala, subvar. viridis, 234 ; B. oleracea, var. eapitata, 237 ; Bryonia 
alba, 51 ; Bryum sp., 358 ; Bupleurum rotundifoUum, 360 ; Buxus somiiervirens, var. 
arborescens, 366. 

Calendula officinalis, 216 ; Calla palustris, 481 ; Calluna vulgaris, 143 ; Calystogia sepium, 
411; Campanula Rapuneulus, 121; C. 'Iraehelium, 244; Cannabis sativa, 222; (*a{>sella 
Bursa pastoris, 347 ; Capsicum aniiuum, 418 ; C. eordiforme, 420 ; C. longum, 419 ; Caixlamine 
pratensis, 185 ; Cardios|x)rmum Halicacabum, 394 ; Carlina acaulis, 502 ; C. vulgaris, 66 ; 
Carthamus tinctorius, 232 ; Carum Carvi, 224 ; Cassia obovata, 253 ; Castanea sativa, 214 ; 
Celosia cristata, 54 ; Ceiitaurtja Cyanus, 242 ; (^ntaurium umbollatum, 219 ; Cheiranthus 
Cheiri, 269 ; Chelidonium majus, 493 ; Chenopodium album, 65 ; C. Bonus-Honricus, 263 ; 

C. Botrys, 100 ; C. polysiKjrmum, 97 ; C. rubrum, 372 ; Chrysanthemum Leucanthemum, 81 ; 
C. Parthenium, 25 ; Cicer ariotinum, 150 ; Cichorium Endivia, 385, 386 ; C. Intybus, 387 ; 
CitruUus Colooynthis, 212; C. vulgaris, 401; Clematis Vitalba, 52; Cnicus benedictus, 67; 
Coclilearia Armoracia, 376 ; Colchicum autumnalc, 203, 204 ; Coluka arborescens, 262 ; Conium 
maculatum, 230; Convallaria majalis, 135; Convolvulus arvensis, 145; Coriandrum sativum, 
197 ; Corydalis cava, 50 ; Corylus Avellana, 225 ; maxima, 226 ; CVepis toctorum, 182 ; 
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Crocus sativus, var. officinalis, 260 ; Oucumis Melo, var. Caniahipo, 402 ; C. sativus, 398 
Cucurbita Pepo, var. oblonga, 399 ; C. Pepo, var. rotunda, 400 ; Cuscuia Epiliiium, 198 ; 
Cyclamen europacum, 266 ; Cydonia oblonga, 213 ; ('y^iai’a ScolymuH, 461 ; Cyperus longus, 256. 

Daphne Mezereum, 128 ; Datura Motel, 396 ; Daucus Carota, var. Hilvestris. 391 ; D. Carota 
(rod form), 389 ; D. Carota (yellow form), 390 ; Delphinium Consohda, 15 ; D. iStaphisagria, 
447; Dianthus earthusianorum, 200; D. Caryoi)hyllu8, 202; I), siipf^rbus, 201; Digitalis 
ambigua, 610; D. purpurea, 60t) ; Diplotaxis tenuifolia, 147; Dipsacus fullonum, 126; 

D. sylvefetris, 127 ; Dracuiiculus vulgaris, 133; Dryopteris Filix-mas, 338 

KebaUium Elaterium, 103 ; Eehinops spliaToeeplialus, 603 ; lili'hium vulgare, 231, 
Epilobium hirsutum, 278; Equisetum arveiiM% var. deeumbtms, 181; E. palustrt', 183; 
Erodiuni cieutarium, 113; Eruea sativa, 305; Eryngium canqxstre, 168; Eupat^num 
cannabiuum, 149; Euphorbia cyparissias, 462; E. helioseopia, 461; F. Lathyris, 257; 

E. Poplus, 342 ; E. platyphylios, 403 ; Euphrabia officinalis, 138. 

Ficus Carica, 433 ; Filago g(‘rmanica, 125 ; Filipc‘ndula hexajx tala, 319 , Fo inculum vulgare, 
284; Fragaria moschata, 488; F. vesca, var. sylve.stns, 488; Fiimana ollicinalis, 193. 

Cagea lutc'a, 95 ; Calium Aparine, 28 ; (1. Mulhigo, 158 ; (1. vcrum, 109 ; (h nista germaniea, 
124; G. tinctoria, 460; Gt‘ntiana Cruciata, 238 ; G. lutea, 111; Geranium dissectum, 116; 

G. pratense, 117; G. KoIxTtianuin, 115; G. rotundif«»linin, 114; G. sanguiiK'um, 118; Geum 
intermedium X urbanum, 218 ; ( J. ui bamim, 217 ; Glaiu mm llav um, 295 ; Glechoma liederacea, 
600; Gl,v*yrrhiza glulira, 107 ; (io.ssypmni lu'rliateum, 330; (Jymnadenia conopsea, 406. 

Habenaria bilblia, 405, Hedcra Helix, 239, 210; Ib la iirvsiim ariiiarium, 53; Helleborus 
fmtidus, 156; If. vindis, 154; Heraeleum Spliondylium, 30; He.sjKTib matronalis, var. 
hortensis, subvar. albitlora, 258, 11. iriuilronabb, var. iiorteiisih, subvar. jmrpurea, 260; 

Hieraeium Pilos(‘lla, 343; H(»rd<‘nm dibln hon, 249; H. letrabtieluim, 248; Humulus Lupulus, 
92; H^oseyamus nigin-, var. jiailidub, 474; Hv|XTicum hirbutura, 41; 11. montanum, 42; 

H. iXTforatum, 473 ; Hyssopus offn inahs, 179. 

Imjiatieiis Balsarniiia, 106 ; Inula ileleiiium, 136 ; Ins ludidisbiiua, 452 ; I. giTiuauica, 180 
L Pscudacorus, 6; Isutis tinctoria, var. sativa, 188; J. tinctoria, var. vulgaris, 189. 

Juglaiis regia, 216; JuniixTU.^ eoinimmis, 13; 3. Sabina, 82. 

Kiiautia arveiisis, 409. 

Lactuea sativa, 170; L. sativa, var, cIJ^J)a, 1(»9; L. Seanola, 171 ; Lagcnaria vidgaris, var 
clavata, 211 ; L. vulgaris, \ar. Gourda,21(t; L vulgaris, var. turbinat«i, 209 ; Laiimmi album, 
266; Larix de« idua, 281 ; Labcrpitiuin latiloliuin, 131 ; Lathyrus sativus, 321 ; L. syivi'stns, 
326; L. tulxTosus, 72; Lavandula officinalis. .‘>08; J.. 8pua, .“>07; L. Sttecluib, 444; IxMib 
culinans, 491; Ixamuius Cardiuca, 223; lA'judiuin camp sire, 173; L. latiiiLum, 274; L. 
ruderale, 174; L, sativum, 206; Lcucojum vernum, 275, 276; Lcvisticum officinale, 435; 
Ligust.rum vulgare, 272 ; Liliuiu (‘amUdum, 207 ; L. eroi eurn, 208 ; L. .Martagon, 63 ; Linaria 
spuria, 94 ; L. vulgaris, 308 ; Linum usitatissimuui, 267 ; Jastcra ovata, 321 ; LitliOhp(‘rmum 
arvense, 614; L. officinale, 277 ; Ixibaria ]>ulmonana, 363; Jamicera J’enclymeiium, 368; 
Lotus eoniiculatus, 298 ; Lupinus albus, 176 ; Lyeopsis arvciibis, 151 ; Lvbanaehia Numinularia, 
227 ; L. vulgaris, 279. 

Malva Aleoa, 44; M. rotuiidifoliu, 289; M. sylvestns, 290; Mandragora offieinarum, 300; 
Marehantia polymorplui, 268 ; Marnibium vulgare, 335 ; Matiicaria Cliamomilla, 13 ; M. 
inodora, 78; Matthioln mcana, 177 -179; Metlieugo lupulina, 467 ; Miffilotus dentata, 429; 
Melissa officinalis, 283 ; Meliitis Melissopbylhim, 282 ; Mentha aquatica, 412 ; M. arvensis, 
246 ; M, gentilis, 166 ; M. Ihikginm, 110; M, rotundiiolia, 163 ; M. sativ^a, 162 ; M. sylvestris, 
166 ; M. viridis, 164 ; Mereurialis annua, 269, 270 ; M. pTenius, 261 ; Meum athamautieum, 
130; Momordica Batsamina, 106; Morus nigra, 296; Musoari botryoides, 476; M. comosum, 
476 ; Myricaria germaniea, 29 L 
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Nasturtiam officinale, 413 ; Nepota Oataria, 245 ; Norium Oleander, 306 ; Nigella arvonsis, 
287 ; N. damascena, 286 ; N. sativa, 285 ; Nuphar luteum, 303 ; Nyinpha3a alba, 302. 

Ocimum Baeilicum, var. majus, 311 ; 0. Basiliciim, var. minimum, 309 ; 0. Basilicum, var. 
vulgare, 310 ; Ononis spinosa, 34 ; Onopordum Acanthium, 32 ; Ophioglossum vulgatum, 
328; Ophrys apifera, 318; Orchis maculata, 407; 0. mascula, 314; 0. militaris, 313 ; 

O. Morio, 317 ; 0. ustulata, 515 ; Origanum Majorana, 379 ; 0. vulgare, 312 ; Oxalis 
Aoetosella, 320. 

Pfloonia peregrina, 112 ; Panicum miliaceum, 233 ; Papaver Rhoeas, 292, 293 ; P. somniforum, 
294 ; Parietaria officinalis, 156 ; Paris quadrifolia, 47 ; Pastinaca sativa, var. edulis, 430 ; 

P. sativa, var. sylvestris, 432 ; Petasites hybridus, 367 ; Petroselirium hortense, 326 ; 
Peucedanum Corvaria, 132 ; P. officinale, 340; P. Ostruthium, 436 ; Phaseolus vulgaris, 404 ; 
Phyllitis Scolopendrium, 167 ; Physalis Alkekengi, 393 ; Pirapinella Atiisum, 35 ; P. major, 
345; Pisum sativum, 356; Plantago Ooronopus, 254; P. lanceolata, 22, 513 ; P. major, 21 ; 
P. media, 22 ; P. Psyllium, 506 ; Polygonatum multiflorum, 332 ; P. veriicillatum, 333 ; 
Polygonum aviculare, 349 ; P. Bistorta, 441, 442 ; P. Hydropii)er, 480 ; P. lapathifolium, 35‘.) ; 
Polypodium vulgare, 334 ; Polytrichum commune, 357 ; Portulaea oI(»racca, var. sylvestris, 
62 ; P. oleracea, var. sativa, 61 ; Potamogoton natans, 371 ; Pdtentilla alba, 353 ; P. Anserina, 
351 ; P. erecta, 146 ; P. reptaiis, 354 ; P. sp., 355 ; Pot(Tiura Sanguisorba, 450 ; Primula 
elatior, 487 ; P. veris, 486 ; Prunella vulgaris, 352 ; Prunus avium, 241 ; i’. dorm^stica, 228 ; 
P. Persica, 341 ; P. spinosa, 229 ; Pteridium aquilinum, 339 ; Pulicaria dysonterica, 247 ; 
Pyrola rotundifolia, 265. 

Quercus Robur, 129. 

Ranunculus acris, var. flore pleno, 87 ; R. arvonsis, 86 ; R. auricomus, 85 ; R. bulbosus, 89 ; 

R. Ficaria, 494 ; R. repens, var. subercctus, 501 ; R. scoleratus, 88 ; Haphanus sativus, 375 ; 
Ribes rubrum, 377 ; R. Uva-crispa, 104 ; Ricinus communis, 194 ; Rorippa sylvestris, 
148 ; Rosa canina, 374; R. gallica, 374 ; Rosmarinus officinalis, 271 ; Rubia tinctorum, 157 ; 
Rubus fruticoBUs, 83 ; Rumox Acetosa, 264 ; R. alpinus, 262 ; R. obtuslfolius, 261 ; Ruscus 
Hypoglossum, 134 ; Ruta gravoolons, 550, 

Salix purpurea, 190 ; S. repens, var. rosmarinifolia, 192 ; 8, vitidlina, 191 ; Salvia officinalis, 
139 ; S. officinalis, var. aurita, 140 ; S. pratensis, 323 ; S. Sclarea, 322 ; Sambuous Kbulus, 37 ; 

S. nigra, 36 ; Sanguisorba officinalis, 449 ; Saiiicula europaja, 382 ; Santolina Chamaocyparissus, 
499; Saponaria officinaHs, 445; Sarothamnus scoparius, 123; Satureja Aeinos, 511; S. 
hortensis, 172 ; Saxifraga granulata, 428 ; Seilla bifolia, 477 ; S. bifolia (white-flowered form), 
478, 516 ; Scrophularia aquatica, 108 ; Secale cereale, var. hybenium, 438 ; Sedum acre, 20 ; 

S. album, 19 ; S. roseum, 378 ; S. rupestre, 18 ; S. Telephium^ var. album, 455 ; S. Telephium, 
var. purpureum, 456 ; Sempervivura tectorum, 17 ; Senocio Fuehsii, 416 ; S. Jacobiea, 425 ; S. 
vulgaris, 161 ; Setaria italica, 142 ; Silybura Marianum, 31 ; Sinapis alba, 304 ; S. arvensis, 
144 ; Sison Amomum, 373 ; Sisymbrium officinale, 336 ; S. Sophia, 2 ; Slum angustifolium, 
152 ; S. Sisarum, 431 ; Smilax aspera, 410 ; Smyrnium Olusatrum, 186 ; Solanum Meloiigena, 
301 ; S. nigrum, 392 ; Sonchus arvensis, 181 ; S. asper, 383 ; S. oleraceus, 384 ; Sorbus domestioa, 
327 ; Sorghum vulgare, 440 ; Spartium junceum, 434 ; Spinacia oleracea, 380 ; Stachys 
germanica, 437 ; S. officinalis, 199 ; S. recta, 439 ; Stollaria Holostea, 74 ; S. media, 10 
Succisa pratensis, 408 ; Symphytum officinale, 397. 

Tagetes patula, 27 ; Tanacetum vulgare, 26 ; Taraxacum officinale, 388 ; Teucrium 
Botrys, 496 ; T. Chamiedrys, 495 ; T. flavum, 472 ; T. Scordium, 443 ; Thymus SorpyUum, 
141 ; T. vulgaris, 471 ; Tilia europsea, 492 ; Tragopogon pratensis, 468 ; Trifolium arvense, 
280 ; T. montanum, 466 ; T. pratense, 465 ; Trigonella cserulea, 464 ; T. corniculata, 299 ; 

T. Fcenum-grsecum, 454 ; Triticum monococcum, 160 ; T. Spelta, 159 ; T. turgidum, 370 ; 
T. vulgare, 369 ; Tussilago Farfara, 76 ; Typha latifoUa, 469. 

Urginea maritima, 446 ; Urtica dioica, 58 ; U. pilulifera, 57 ; XJ. urens, 59. 
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Valeriana officinalis, var. latifolia, 490: V. Phu, 489; Voratrum album, 153; Verbascum 
Blattaria, 102; V. LychriitiH, var. album, 483; V. nigrum, 485; V. phlomoidcs, 484; V. 
Thapsua, 482; Verlx^na officinalis, 337 ; Veronica agrestis, 11; V. Bcccabunga, 414; V. 
Chamasdrys, 498 ; V. liedcrifolia, 512 ; V. officinalia, 93 ; V. Toucrium, 497 ; Vicia Faba, 220 ; 
V. aativa, 96 ; V. sepiuni, 60 ; Vinca minor, 205 ; Vincetoxicum officinale, 71 ; Viola odorata, 
176; V. tricolor, 457 ; Viscum album, 187 ; Vitia vinifera, 46. 

Xanthium strumarium, 329. 

Zoa Maya, 470. 

14 . Index of Latin and German Names used by Fuchs in ‘ Vitm Imaginej?,' 

^ New Kreuterbtcoch,^ and ‘ Den Nieuwen Herlxirius ' for Figures which 
are not in the same. Sequencj^ as m the ' Ilistoria/ 

Acinos vel Ocimum aylvestre, 511 ; Alsinea quarium g(‘mis, 512 ; Anemone aylveatria, 517. 
Beerwurtz, 130. 

(Vmsolida regia, 15. 

Draeontion micron, 481 ; Dracunculua Plinii tertiua, 481. 

Echium Italicum apinosum, 196 ; Echmm lanuginoaum pnmum, 195 ; Elooseliniim sive 
Apium palustre, 426; Kquisetum brovius, 184; f]riica sylveatris, 305, 

(lentiani® apc'cies, 238. 

Hippuris, 183; Huenerbisz, 512; iryaciiithua niveus, 516. 

Klein S('h[angcnkraut, 481 ; KualK'ii kraut weible daa mitU'I, 515; KuchenscheU, 517. 

Lilium purpureum, 63 ; Li(hosi)ermum aylvestre, 514 ; Lotus sativa, 464 ; Lycopsis, 231. 
Nasturtium aylvestre, 2. 

Orchis angustifolia fa>mina tertia, 515 ; Orchis feemina media, 515. 

Plautag(» minor, 513 ; Polygonum bemina, 183. 

Schwartz Hirtzwurtz, 132; S<'seli .Ethiopicum, 131 ; Soseli (Yeticura, 130; Seseli Pelopon- 
ucsiacum, 132; Silxmgozeit, 464 ; Su primum genus, 152; Sinapis pnmum genus aylvestre, 
(48 ; Sinapis alterum genus sylvestiv, 336 ; Spitziger Wcgerich, 513. 

Tordylon, 130. 

Weisz Hirtzwurtz, 131 ; Weiaz Mertzenbluom, 516; Wilder Meerhirsz, 514. 


SuMMARV OF Contents. 

1. The Foundaitons of Modem Botany. liovival of botany in the fifteenth century due to the 

Italians (p. 545). 

2. Life of Fuchs, 1501-1566, a.d. (p. 547). 

3. Preparation and General Characteristics of the Herbal, Prepared at Tubingen, c. 1535-1540, 

The localities cited are mostly from the neighbourhood of Tubingen. Characteristics 
of the figu^c^s. General coiiaidcrations (p. 548). 

4. Ohject^ and Arrangemeni of the Herbal, Deplorable condition of pharmacy in Germany in 

the early sixteenth century. Attempt to n^medy this by identifying and figuring the 
medicinal plants known to Dioscoridcs and Galen. Glossary of botanical terms. Four 
indexes — Greek, Latin, officinal, and German. Portraits of Fuchs and his draughtsmen 
and engraver. Chapters (genera) arranged according to the Greek alphabet. Sub- 
division of the chapters into six or seven sections (p. 552), 



638 


DR. T. A. SPRAGUE AND MR. B. NBLMBS ON 


. 5. Bibliographical Sources of the Herbal, The following authors were consulted by Fuchs : 
Theophrastus, Dioscoridos, Pliny, Galen, Oribasius, Apuloius Barbarus, A5tiu8, Plinius 
Valerianus, Isidorus, Paulus iFginetes, Simoon Seth, iEmilius Macor, Actuarius, 
Ermolao Barbaro, Marcello Vorgilio, Joan Ruol, Otto Brunfels, Euriciua Cordus, 
Valerius Cordus, Hieronymus Bock (p. 554). 

6. Medicered (or Sixtemth-century) atul New Genera, Sources of tho modisoval generic names. 

Twelve new genera proposed by Fuchs (p. 655). 

7. Fuchs's Toixonomy, Classificaiioii primarily pharmaceutical and economic. Reliance on 

philological coimidorations. Illustrative genera {p. 5r)r)). 

8. Fuchs's Nomenclature. The essential nature of the nomen(‘lalure and its form do not 

necessarily (’orn^spond. Three generic names proposed by Fuchs, and twenty names 
of spc^cies, are still employed in the same sense (p. 559). 

9. The Scientific Valve of the Herbal . (1) It affords clues to the hlentity of medieval plants 

(2) it contains the first records of over 100 plants ; (.*1) it supplies evidence of the intro- 
duction of certain cultivated plants into Germany during the early sixteenth century ; 

(4) many of the figiircs may Ih' regarded as the “ historic types ” of IJnnean spt^cies ; 

(5) the figures were extensively borrowed copied or adapted in later works, which cannot 
be properly understood without reference to Fuchs’s herbal (p. 502). 

10. Fuchs's Place in the History of Botany. His herbal gave a picture of what was known about 

medicinal plants in Germany in his day, and supplied a solid basis for future research 
(p. 563). 

11. Systematic Conspectus of Plants figured, with an indication in each case whether tho plant 

was known in classical or mediaeval times (p. 565). 

12. IdeMifications of the Figures. each figure is assigned a R|>ccial running number, under 

which the Fuchsian names, principal references, and modern identitication are given 
(p. 572). 

13. Index of accepted Scientific Names tf the Plants figured (p. 634). 

14. Index of Latin and German Names pt.se, d by Fuchs in ‘ Viva' Imigines' ‘ New Kreiderbuoch,' 

and ‘ Den Nieuwen Herbarivs ’ for Figures which arc not in the, same Sequence as in the 
* Historia ’ (p. 637). 

The botanical identifications of the figures which form the basis of this 
paper, and the preparation of the pre Linnean synonymy, are the work of the 
junior author. The senior author collated the Latin and German text^s, sum- 
marized the habitats, and supplied the classical and other references tti the 
names heading the chapters. He is also responsible for tho Introduction 
(pp. 545-571). 

The authors desire to tender their hearty thanks to the Director, Royal 
Botanic Gardens, Kew, for granting facilities for the completion of the paper ; 
to Dr. 0. Stapf, F.R.S., for his never -failing kindness in elucidating difficult 
passages in the archaic German text of the New Krciiterbuoch ; to Mr. S. A. 
Skan, for advice on bibliographical matters ; to Messrs. V. S, Summerhayes 
and C. E. Hubbard, for their critical determinations of the figures of Orchids 
and Grasses respectively ; and to Dr. A. B. Rendle, P.R.S., and Mr. J. Ardagh, 
for facilities in consulting the Library of the British Museum (Natural History). 
They are further indebted to Mr. Ardagh for various references to virorks dealing 
with the subject. 



THE HERBAL OF LEONHART FITOHS. 


639 


Bibliography (containing works used by Fuchs and those 
consulted for the present paper). 

Actuaritts, Joannes (J3th ( (‘Tiliiry). 1539. I)i* Mrdicainonlorura compositioiio (Parisiis). 

. 1540. Do MiMlicamcnloruni enmpositione (BaHiloiu). 

iEMTLfUS Macer — rulr Macc'r Kloridus. 

AeTIUS AmYDENOS (fl. 540 5.50). 1534. iarfmea iKKauuKa (Vonotiis). 

. 1533, 1535. Aelii ex vctenbiis modicina' Tetrabibloa (od. Cornariua, 

Basilow). 

Aptri.Eius Barbauus. 1480. Korbarium Apiilei Plaloiib i (Roma‘). 

. 1528. 1)(* H(‘rbarum virtutjbus (BasileaO 

. 1537. L. Apulei de Mc flicuminibiiH Heibarum liber 1. Per (labriiOem Hiimelbergium 

. . . reeogniti et I'lneiidjiti, adjiinefo (’ommenlariolf) eiuHdern (Tigiiri). 

Arrer, a. 1912. Herbals : their Origin and Kvoliilion, pj>. 58 64. 121-125, 175-184. 

. 1928. On a Fn^neh Version ui tbe Herbal of Leonard Fnehs (Notes and (Queries, 

vol. 154, No. 22. June 2, 1928, pp. 381-:i83). 

Barbahcs, Hermolavs, 1492, 1493. Oastigationes Plinianje H. Barbari (Roma'). 

-- -. 1516. H. Barbari . . . Oorollani Liliri quinqm* non ante impn^ssi (Venetia). 

. 1530. H. Barbari . . . ('orollariorum Libri qiiinqne (Oolonia'). 

— - . 1534. H. Barlmri ... in (\ IMinii natnialis bistoria* Castigationes (Basilcfe). 

Bauhin, Oaspak. 1623. Pinax Tiieatri Ibdaniei (Basilea). 

Bo(’K, Hiehonymi'S. 1539. New Kreutter Buoeh (Strassburg). 

' 1552. Hieronyrni Tragi, De Sfirpium . . . (’ommentanorum Libri tres, interprete 

Davtde Kybero ( At gent oral i). 

Bois, 1). 1927. Les Plant<'s Alim<‘ntain‘.s • vol. i. Plianeroganies legnmi^^res 

Brt'NFETS, Otto. 1.530. Iferbarnm Vi\a* Ku‘<m<‘s ( \rL'i*iitorat i). 

— . 1531. Novi Herbarii, Tomns ii. 

. 1532. Oontrafeyt Kreiiterbuoeh. 

. 1536. Tonnis Herbarii Otlionis Brunfelsii, iii. 

Buhnsc’hwio, Hiekonymus. 1515. Binuh von Distillierung (Straszburg). 

Ohoatk, Helen A. The earliest (Jl<Ks.sary of BotanieaJ Teims; Fuehs, 1542 (Torre va, xvii, 

pp. 186 201). 

Oni'Rcii, A. H. 1919. Bninfels and Fuehs (,fourn. Bot. 1919, 233-244). 
fViLLMELLA, LiK irs JiiNics Moderatus (e. 60). 1523. De re rustiea libri XII et HIkt do 
arboribuH (V^uietiis). 

— — . 1535. De r(‘ rustiea libri XII (4 lilh'r de arboribiis (Basilere). 

(’oRnns, FruK’ii s. 1534. Botanol(»gi<‘on (Oolonia*). 

C’oRDUs, Vai.lrus. 1535, Disin'iisatorium jibarnuuoruTn omnium (NorimlxTga'). 
DioscouihES, pKDANioS — T'lV/c Barba rus, 1516, 1530; Karabaeek, 1906; Mnreellus Vergilins 
1518, 1529; Ruellius, 1516, 1529; Rytf, 1543; Sprengel, 1829-30; Wellmann^ 
1906-1914. 

Dodoens, Hemijkrt. 1554. Cruydebooek (AntAverpen). 

. 1557. Histoire des plantes . . . traduite . . . par Charles do L’Kseluse (Anvers). 

. 1578. A Niewe Herball . . . translated ... by Henry Lyto (London). 

Dyer, 8ir W. T. Thisklton. 1921. A (’ompaiiion to Latin Studies, ed. Sandj^s, pp. 66 89 
(Cambridge University Vtchh). 

Fuchs, Leonitart. 1542. IXt Historia Stirpium (Basilea'). 

. 1543. New Kreiiterbuoeh (Basel). 

. 1545. Don Niouwen Herbarius (Basel). 

— 1545. lA^onbarti Fuchsii medici, primi . . . tomi viva? imagines (Basilea*). 

. 1645. Lftblicho abbildung iind eontrafaytung aller kreuter (Basell). 

7 — . 1649. Commentaires tres exeellens de Thystoire des plantes, composez premierement 
©n Latin par Leonarth Fousch (Paris). 



640 


DB. T. A. SPRAGUE AND MB. E. NBLMBS ON 


Galbkus, CLAtTDitJS. 1538. opera omnia (ed. H. G^musseus, L. Fuchsius, J. Camerarius) 
(Basileso). 

1821-33. Claudii Galeni opera omnia (Medicorum Grasoorum opera, ed. C. G. Kuehn, 

i-xx). 

Gaza, Thbodobus. 1483. Thoophrasti de historia ot do oausis plantarum libros ut latinos 
legeremufl, Theodorus Gaza (Tarvisii). 

. 1534. Thoophrasti Eresii de historia plantarum et de causis plantarum, latine, 

Theodore Gaza interprete (Basileee). 

Geskeb, C. 1641. Historia Plantarum et vires ex Dioscorido, P. iEginota, Theophrasto, 
Plinio, et recentioribus Grascis (Venetiis). 

. 1661. Do hortis Germanife liber recens (appendix to Valerius Cordus, Annotationes in 

Pedacii Dioscoridis Anazarlxji de Medica materia libros V). 

Gibattlt, G. 1912. Histoiro dos Lc^giimcs. 

Grebne, E. L. 1909. Landmarks of Botanical History, pp. 166-168, 192-219 (Smithsonian 
Miso. Coll. vol. liv). 

Gunther, R. T, 1926. The Herbal of Apuleius Barbarus. 

Hill, A. W. 1916. The History and Functions of Botanic Gardens (Ann. Missouri Bot. 
Gard. ii, pp. 186-240). 

Hobt, Sir A. 1916. Theophrastus, Enquiry into Plants (Botanical identifications by W. T. 
Thiselton-Dyer). 

Humelbebo, G. — vide Apuleius Barbarus, 1537. 

IsiDOBUS, Sanotus (c. 560-636). 1833. Isidori Hispalensis episcopi Etymologiarum libri 

XX edidit F. V. Otto (Lindemann, Corpus Grammaticorum Latinorum Voterum, 
tomus iii). 

Jabava, Juan. 1657. Historia de las yorvas, y plantas, sacada do Dioscorido Anazarbeo 
(Anvers). 

Karabaoek, J. db. 1906. Dioscoridcs, Codex Vindobonensis. 

Leclbko, H. 1922. Precis de Phytoth6rapio. 

lANNEf C. VON. 1753. Species Plantarum, od. 1. 

Lonitzeb, Adam. 1651-66. NaturaliA Historito opus novum (Francoforti). 

. 1567. Kreuterbuch (Franckfort). 

. 1666. Botanioon (Francoforti). 

Lobet, V. 1887. La flore Pharaonique. 

Lytb, Henry — vide Dodoens, 1578. 

Macer fYoRiDUS, iEMiLius (c. 1140). 1487. De virtutibus horbarum (Noapoli). 

. 1606. De virtutibus herbarum (Venetiis). 

. 1527. De virtutibus horbarum (Basile®). 

Marcellus Veroilius. 1618. Pedacii Dioscorid® Anazarbei do medica materia libri sex, 
interpn^te Marcello Vergilio (Florentirc). 

. 1629. Pedacii Dioscorid® Anazarbei de medica materia libri V, de lethalibus venenia 

. . . lib. unus, interprete Marcello Vergilio (Coloni®). 

Martens, G. von, & C. A. Kemmleb. 1866. Flora von Whrttemberg und Hohenzollem 
(Tubingen). 

Mabzell, H. 1922. Unsere Heilpflanzon. 

Matth.«:us Silvatious. [s.a.] Liber paridectarum medicin® (Vincenti®). 

Meoenberg, Conrad von. 1482. Buoch der Natur (Augspurg). 

Meyer, Ernst H. F. 1867. Gcschichte der Botanik, iv, pp, 309-317. 

Meyer, Ernst, & C. Jessbn. 1867. Alberti Magni de Vegetabilibua, Libri VII. 

Miall, L. C. 1912. The Early Naturalists, pp. 24-28. 

Moretti, Giuseppe. 1852. Difesa e illustrazione delle opere botaniche di Pietro Andrea 
Mattioli (Oiom. Ist. Lomb. n.s. iv, 414). 

Neumann, F. 1919. Leonhard Fuchs, Physician and Botanist (Ann. Re{h pwiififfen, Xnit. 
1917, pp. 636-647). 



THE HEBBAL OF LEONHABT FUOHS. 


641 


ORiBAsrtrs Peboamenos (325-403). 1533. OribaHii do Simplioibus Libri V (Argentorati) . 

, 1851-1876. Itfrayiuyal utrpticat (od. Busscmakor ot 1 laromborg, in (Euvres d’Oribase, 

Paris). 

Ortus Sanitatis. 1485. I5d. gorm. (Mainz). 

Paulus i®aiNETKS (7th rontury). 1528. 'l‘'7rtro (/ tr>nKi)<) i'-nra (Veiietiis). 

. 1531. Pauli vEginote Pharniana Siraplioia, O. BrunfolHif) iritorproto (Argentorati). 

. 1532. Compendii [medin] libri 8optc‘m (BaHilea*). 

— . 1844-47. The seven books of Paulus /Egineta, translated by Francis Adams (3 vols., 

Jjondon). 

pLiNins Secondus, Oajus. 14(59. Historian naturalis libri XX^XVIl (Venetiis). 

. 1530. H. Froboniiis . . . C. Plinii Seeundi Hixtoria Miindi (B isileai). 

Pliniijs Valbrianijs (fl. e. 0(K)). 15(M>. Mediciiue Pliniarice libri qiiirique (Homre). 

Potter’s Cyclopaedia -?aVi€ Wren, R. C. (1915). 

Pritzel, G., & C. JE.S8EN. 1882. Die deuts(;hen VolksnamiMi der Pflanzen. 

Both, F. W. E. 1899. Leonhard Fuchs, oin doutscher lh»t iniker, 1.501 -1.500 (Beih. Bot. 
Contralbl. viii, pp. 161-191). 

Rurllius, Joannes. 1516. PoclfU'ii Diostjorides Anazarbei do medieinali materia libri quinquo : 

dc^ virulentis animahbus et veiienis . . . libri quatuor, .loaiine Ruellio Suessionensi 
interprote (Parisiis). 

, 1529. P. Dioscoridie Pharmacorum simplicium reique modiea) libri VI 11. Jo. Ruellio 

iuterprete (Argentorati). 

. 1536. natura stirpiiim libri tros (Pansiis). 

. 1537. De natura sf irpium libri tres, .foanne Ruellio authoie (Basile®). 

Rypp, GuAr/niERUS H, 1513. Pedanii Dioseoridis Aiiazarlxu de medieinali Materia libri sex 
Joanne Ruellio Suessionensi interprete . . . Pt^r Giialtherum H. Ryil, Argentinum 
(Francoforti ad Ma>num). 

Saccardo, P. A. 1869. Della Storia e lAdteratura thdla Fl<>ra Wneta sommario. 

. 1893. II primalo degli italiani nella botaiiiea [rid-e Malpighia, vii (1893), p. 483 ; Bot. 

Ontralbl. Bd. 58 (1894), p. 158]. 

. 1895, La Botaniea in Italia. 

. 1901. T./a lk)tauiea in Italia. Parte seronda. 

. 1909. Crunologia d(41a Flora Itaiiana (Fiori. Paoletti e Beguinot, Flora Analitica 

d’ltalia, v), 

. 1917. Oonologia d<*lle piante da giardino e da eam}x> eolfivate in Italia, 

SAcns, Jttijus, 1875. Ges(*hiehte der Botanik vom 10. Jahrhundort bis 1860, pp. 14-29. 

. 1890. History i)f Botany (1.530-1860), pp. i:i-27. 

ScHiNZ, Salomon. I77i-78. Auswahl von huiidert POanzeii aus der Pflan/juigesehiehte dos 
Hni. Leonhard Fuchs (Xnleitung zu der Pflanzen ken ntnisz und derselben nuetzlichsten 
Auwendung, pp. 58-120). 

. 1778. itegister uober die Historia Stirpiiim Jjeo ih. Fiu hsii ; nach dor Methode . . . 

des Hrn. von Linne (op. eit. pp. 121-129). 

Sohwkinjotrth, G. 1884. X'elH^r Pflanzenrexte aus ultaegyptiseheii Grabern (Bcr. Deutsch, 
Bot. Ges. ii, pp, 351-371). 

. 1887. Die letzten botanisehen Entdeekungen in den (Irabem Agyptens (Engl. Bot. 

Jahrb. viii, pp. 1-16). 

Seth, Simeon (fl. 1071-1078). 1658. Syntagma do e.ibariorum faeultato (ed. Bogdan, Paris). 

. 1868. Syntagma de cibariornm faeultato (ed. Langkavel, Leipzig). 

Sfrague, T. a. 1928. The Herbal of Otto Brunfels (Journ. Linn. Six;., Bot. xlviii, pp. 79-124). 

Sprbngel, Kubt. 1817. Geschichte der Botanik, i, pp. 262-268. 

. 1829-30. Pedanii Dioscoridis Anazarbei de Mafleria Medica libri quinque. 

Btctiilbe, E. 1928. Leonhart Fuchs : Leben und Work. 

Teba, S. 1897. 11 **l>e simplioibus” di B. Rinio nel codice marciano (Atti Ist. Venet. 
1897-98» pp. 18-29). 

UNK. JOUBir.— BOTANY, VOL. XLVnX. 


3b 



642 


THB HBBBAL OF LBONHAKT FUOHS. 


Theophrastus Ebesios— mVfe Gaza, 1483, 1634 ; Hort, 1916. 

Tragus, Hieronymus— vtrfe Bock, 1539. 

Tsohirch, a. 1909. Handbuch der Pharmakognosie, i, p. 464 (Cyperua long us) ; pp. 607, 
613 {Cassia obovata ) ; pp. 843-845 (account of Fuchs). 

Turner, W. 1661. A new HerbalJ. 

Watt, Sir G. 1907. The wild and cultivated Cotton Plants of the World, p. 158. 

Wein, K. 1914. Deiitschlaiids Gartenpflanzen um die Mitte dee 16. Jahrhunderts (Boih. 
Bot. Centralbl. xxxi, II, pp. 463-555). 

Wellmann, Max. 1906-1914. Pedaiiii Bioscoridis AnazarUu Dc? Materia Modica libri quinque. 
Wren, R. C., & E. M. Hoimes. 1915. Potter’s Cyclopoedia of Botanical Drugs and 
Preparations, ed, 2, 



THE WOUND REACTIONS OF ANKYROPTBRIS OORRUQATA. 


643 


Some ObBcrvatioiKs on the Wound Reactions of Ankyropteris corrugata. 

By H. S. Holi)p:n, IVofessor of Botany, University College, Nottingham. 

(Platic 38, and IH Toxt-fi^j;uros.) 

[Head 3r(i April, 1030.] 

TiiE occurrence of petrified tissues showing well-mark(xl wound reactions 
is familiar to most stiRh^nts of fossil jdants. It seldom happens, however, 
that these ar(‘ sufiiciently numerous in any given sjiecies to enable a detailed 
study of tliem to be made. The observations recorded in the present paper 
were made during the course of an investigation of the general morjihology 


Tbxt-fio. I. 



Part of a transverse section through the lacunar cortex of a young root of Ankyropteris 
com«{;a<a, showing tho develop niont of vosiculan^ outgrowths from t.ho constituent 
colls. X 500. Scottr Coll. 2726. (Hoproducod by permission of the Royal Society.) 

of Ankyropteris corrugata, which involved the study of a large number of sections 
of this plant and which })rovided a favourable opportunity of recording its 
wound reactions. 

1. The Root , — Although a number of roots showing injury of varying extent 
have been noted, in no case have the vascular tissues been involved, the wound 
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response being confined to the cortical cells. The normal cortex consists, 
in the young root, of an outer and inner zone of more or less homogeneous 
parenchyma, the former of which gives rise to a well-marked periderm. The 
two are united by radiating plates of cells which are one cell wide, except at 
their extremities, and which are separated by large intercellular spaces. 
Vesicle-like outgrowths develop from the cells constituting the plates (text-fig. 1), 
these first completely occluding the large intercellular spaces and subsequently, 
by further growth, causing a breakdown of the lamellfe (text-fig. 2). As a result, 
the middle cortex in older roots appears to consist of uniform rounded cells. 
Where wounds occur the cortical ])arenchyma becomes meristematic, and gives 


Text-fig. 2. 




Part of a transverse section through the cortex of an older root, showing the disiniegration 
of the still recognisable railial lamolls? as a result of the further growth of the vesicles. 
X 300. Scott Coll. 2726. (Hcaproduced by permission of the Ro>v.’ Society.) 

rise to groups of proliferating cells which frequently have a fan-Uke outline, as 
seen in transverse section, and which recall the condition recorded by Kidston 
and Lang as occurring in the stems of Bhpnia showing internal neorosis (7). 
Several isolated sections of Ankyropteris roots showing these fan-like groups 
of meristem have been noted, and one such in which the affected area is indiGat^ 
diagrammatically is shown in text-fig. 3. The most remarkable case, however, 
is one occurring in the Nottingham (Univ. Coll.) CoUeotion in which it has 
been possible to trace a wounded root through a series of sections. The lowest 
sections ui this particular example show the stele completely exposed on one 
side, about half the cortex being lost. The majority of the surviving corrioiil 
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cells have undergone proliferation of the type just described, forming irregular 
wedges of meristem. This abnormal condition persists even when the cortex 
is again complete. It is figured in PI. 38. fig. 1, from which it will be evident 
that the traumatic stimulus may induce vigorous reaction even at some distance 
from the wound itself. It may be that the condition shown in text-fig. 3 is one 
shown at a point remote from the actual seat of injury, and represents the 
last remnant of a more extensive wound reaetion, though it is more probable 
that it is a less extensive local reaction to a slighter injury. 

It is a point of some interest that the stem of Myrioj)hyllum, the cortex of 
which has the same general structure as that of the young root of AnkyrojAeris 
comigata, shoves a type of wound reaction not unlilie that of the fossil. In 
a wounded Myriophyllwm stem the initial reaction consists in the development 


Tkxt-kio. 3. 



Transverse soctioji of a wounded root. The irregular wedges of inoristom are 
indicated by groups of dotted lines, x 300. Scott Coll. 2745. 

of vesiculate outgrowths into the intercellular spaces (text-fig. 4), which are 
ultimately completely occluded, the cells of the relatively compact mass of 
j)arenchyma thus produced undergoing division to form an irregular meristem 
(text-fig. 6). It will be noted that the development of the vesiculate outgrowths 
in Myriophyllum results only from trauma, whilst they constitute part of the 
normal maturation sequence in Ankyropteris. 

2. The Stem , — The wound reactions observed in the stem are, with one 
possible exception, like those of the root, confined to the cortical parenchyma. 
In aU examples I have examined the wounds consist of irregular linear fissures 
in the cortex, flanked on either side by strips of cambiform cells of varying width 
(c/. text-flg. 12). The exceptional case is represented by a series of sections 
of a bifurcating stem in the Scott Collection (nos. 2713-2720), which has already 



646 


PKOF. H. S. HOLDEN ON THE 


been described in detail (4), and from which a typical section has been figured 
by Scott himself (14, 15). The cortex of the stem in question shows obvious 
indications of injury and exhibits the type of wound reaction just described. 
The feature of greatest interest, however, is provided by the vascular tissues, 
which develop a strij) of sec^ondary xylem on either side of the stele immediately 
prior to its division into two. This secondary xylem consists of short, mostly 
reticulately thickened tracheids with a large admixture of parenchyma. The 
daughter steles also show the same peculiarity, one to a much greater extent 
than the other. In its character and in its relation to the branching of the 
axis the secondary xylem shows a distinct similarity to that described by Lang 

Text-figs. 4 & 5. 




Fig.4. — Transverse section of part of the cortex of an injui*ecl stem of showing 

the developnK?nt of \'osiculate outgrowths from the oells of the lacunar middle 
cortex. X 300. 

Fig. 5. — A later stage, showing the complete occlusion of the lacuna and the subdivision 
of the occluding cells, x 300. 

as occurring in injured stems of Helminthoatachys zeylanica ( 9 ). It should 
be noted, however, that bifurcation of the axis is a normal characteristic of the 
fossil sjjecies, and that, apail from the case under discussion, this bifurcation 
has not been found to be accompanied by the development of secondary xylem. 
In Helmirdhostachys the uninjured axis is unbranched, except for the vestigial 
axillary buds, and both branch development and accessory xylem are due to 
traumatic stimulus. It is suggested that in the fossil plant the formation 
of the secondaiy tissues has resulted from the combination of traumatic stimulus 
and bifurcation. 
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3. The Petiole . — Specimens of the petiole showing wound reactions are more 
numerous, and the type of wound reaction is more varied than in either the root 
or stem. The centre of the uninjured petiole is occuipied by an undivided 
xylcm trace, consisting of a median bar showing a slight abaxial curvature, 
from either end of which an abaxial and aix adaxial lateral piece or antenna 
arise. Those are linked by a cham of smaller tracheids termed the peripheral 
looj) or filament. The })hloem follows the contours of the xylem. 

The coitex consists of an inner zone of thin- walled rounded cells and an outer 
zone of sclerised cells, as in most existing ferns. At and near the base of the 


Text-fio. 6. 



J*art of a transverse section of a petiole of Ankyropteris cormgaia a little way above the 
base, showing the lamellar thickening of the outer colls and occasional divisions 
of the subjacent parenchyma. x600. Univ. Coll. (London) Coll. K602. (Repro- 
duced by pennission of the Royal Society.) 

petiole the 8 clerench 3 rma is surrounded by a further thin sheath of parenchyma, 
which gives rise to a slight periderm. The epidermal and subepidermal cells 
have strongly thickened stratified walls, the bulk of the thickening being con- 
fined to the outer and radial walls (text-fig. 6). Above the basal region of the 
petiole the outer parenchyma dwindles in amount, so that the sclerenchyma 
is generally in direct contact with the epidermis. 

We may divide the injured petioles into two categories : — (a) those in which 
the wound reaction is confined to the cortical tissues, and (6) those in which 
the vascular tissues are also involved. The first of these again includes wounds 
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of two types, namely, relatively superficial ones produced by the removal of the 
epidermis and subjacent cortex locally, and others which may, provisionally, 
be termed “ crush wounds. This second type is frequently characterised 
by one or more rather ragged breaks in the surface-tissues, these cormecting 
with irregular cortical fissures which may persist for a considerable vertical 
interval before dying out. Similar fissures, quite independent of the others, 
may also occur at the same levels (text-figs. 7-12). I have termed these “ crush ” 
wounds, because it is possible to produce similar effects in the tissues of living 
plants by local compression, although it is possible that, in the fossil, they may 
have been due to other causes. 

The superficial wounds result in the development of a well-marked moristem 
consisting of regular rows of cambiform cells produced by the subdivision 
of the cortical parenchyma. An example of this kind is shown in PI. 38. fig. 2, 
and it is a point of some interest that, in this particular section, not only have 
the parenchymatous cortical cells divided but some of the thick-walled cells 


Tbxt-fiq. 13. 



Small portion of the wound meristem from the petiolar cortex of A. corrugata. The cells 
of the outer strip have dark contents and the superficial colls arc thickened in a manner 
similar to those shown in text-fig. 6. x 400. Kidston Coll. 2033. 

of the outer cortex have also undergone one or two divisions, thus showing that, 
as in existing ferns, they were living units. 

A petiole in the Kidston Collection (slide no. 2033), in which a wound 
of this t 3 rpe is present, shows two further features which are distinctive 
enough to be worthy of mention. The first of these is the division of the 
somewhat broad strip of cambiform tissue into distinct inner and outer 
zones, the latter of which is distinguished by the dark brown contents 
of its cells (PL 38. fig. 3). It is evident that this colour is due to 
some secretory product, though whether this consisted of gum such as so 
frequently occurs in similar cases in existing ferns there is no means of knowing. 
The second feature to which reference may be made is the modification 
of the surface-cells, the majority of which have developed thick stratified 
outer and radial walls similar to those of the intact epidermis and which suggest 
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an attempt to restore the continuity of that tissue (text-fig. 13). Traces of this 
type of superficial specialisation also occur in some of the wounded petioles 
in the Scott Oollcction (e. g., slide no. 2745). In the crush ” wounds the 
cortical fissures which arc characteristic of this typo of injury are flanked 
on either side by the usual cambiform elements for a width of from four to eight 
cells (c/. text-fig. 13). Where the fissures are isolated the meristematic cells 
form a surrounding sheath which is ovoid in transverse section (text-fig. 14). 


Text-fig. 14. 



Cortical wound fissure surrounded by a sheath of meristom, A, corrugata, x 600. 

Scott Coll. 2711. 


It may be noted in passing that wounds of this type also occur in the related 
Ankyropteris wesiphalknsis, and an example from the Scott Collection is shown 
diagrammatically in text-fig. 11. 

A case differing somewhat from any of the ones decribed above is shown 
by a petiole, half of which appears to have been lost in the region from which 
the section has been cut. The plane of the wound lies about the middle of the 
central bar and is at right angles to it, so that the transverse section is semi- 
circular (PL 38 . fig. 4). The superficial cells have collapsed forming a protective 
scab, and the intact parenchymatous cells underlying these have elongated 
towards the injured region, and, sometimes at least, have divided, though they 







Fig. 15. — Central bar of a wounded petiole of A. corrugata consisting largely of short 
secondary trachoids and parenchyma. x300. Scott Coll. 2744. 

Fig. 16. — Stele of a badly wounded petiole of A. con'vgata, sho^^ing large d(»velopnK‘nt of 
secondary tracheids. The meristematic tissues in the inner cortex are 
indicated by groups of dotted lines, x 300. Scott Coll. 2684. 


marked, but they have also developed secondary xylem and, in one at least, 
there is some evidence that a strip of secondary phloem has been produced. 
Many of the secondary tracheids are short, and the pitting is frequently reticulate^ 
rather than scalariform. Their distribution varies to some extent with the 
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position of the wound, the simplest example being that shown in PI. 38. fig. 5, 
in which they occur in two strips, one on either side of the central bar. In other 
cases (e, g., Scott Coll. no. 2744) the central bar itself appears to have been injured 
whiJst still immature, and to have been loplaced, in part at least, by small 
secondary tracheids mixed with parenchyma (text-fig. 15). 

In two other petioles which have come under my observation the develop- 
ment of secondary vascular elements is more extensive. One of these (Scott 
Coll. no. 2684) has undergone severe injury, which has involved the whole of the 
central bar and has resulted in the loss of one pair of antennse, whilst the other 
pair is profoundly modified. As will be seen from text-fig. 16 the central bar 
consists almost entirely of secondary tracheids, whilst a further strip of similar 
character constitutes tlie bulk of the more prominent surviving antenna. The 
small group of thin-walled meristematic cells lying immediately inside this 
anteima is probably either phloem or phloem-parencliyma, although the 
position of the tissues is so distorted that it is impossible to be certain of this. 

A section of the second petiole, which is in the Nottingham Collection, 
is shown in PI. 38. fig. 6. It will be seen from this that a strip of irregular 
parenchyma is situated in the position normally occupied by the central bar. 
To the left of this is a narrow strip of small secondary tracheids, whilst on the 
opposite side is a strip of what I think is either secondary phloem or phloem- 
parenchyma. The most extensive group of secondary tracheids, however, 
is about ten cells in depth at its widest part, and is one which is developed 
asymmetrically in contact with the peripheral loop, which is uppermost in the 
figure. These are aU of relatively small calibre, resembling in this respect 
the primary tracheids to which they are attached. From the examples described 
above it will be seen that secondary tracheids may be developed (a) to augment 
the primary xylem elements of the central bar, the antennaj, or the peripheral 
loop, or (6) partly or completely to replace the primary tracheids in one or other 
of the constituent parts of the leaf-trace, whilst the parenchymatous tissues 
constituting the phloem may also become meristematic — ^although the evidence 
here is less convincing. 


Discussion. 

Investigation of the healing of wounds in the tissues of existing ferns has 
shown that this is often accomplished by the development of a well-defined 
meristem, especially where the injury occurs in immature actively growing 
tissues (3). Where, on the other hand, older tissues are involved, the wound 
response takes the form of a local thickening of the cortical cells usually accom- 
panied by some degree of lignification (8). Similar wound reactions also occur 
in the aerial stem of Pailotum triquetrum ( 5 ). 

Priestley considers that in ferns the variations in wound response are to 
be correlated with the development of a suberin lamella in the endodermal 
cells, meristematic activity only being evinced whilst the endodermis is in the 
primary condition and, therefore, offering a less effective barrier to the diffusion 
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of soluble substances from the stele (12, 13). This explanation does not, however, 
account for the similar variation occurring in Psihium, in which the primary 
condition of the encloflermis is permanent, and the whole question needs critical 
re-investigation. The formation of a healing meristem in cortical tissues 
following wounding is very general in phancrograms, so that Ankyropteris 
corrwgata reacts similarly to both these and to other pteridophytes which have 
l)een investigated. 

The specimen in which the superficial cells of the wound meristem have 
become modified so as to resemble normal epidermal cells appears to be unique, 
and is a clear case of “ restitution ” as defined by Kiister (8). Such restitution 
is rare even in phanerogams, though Massart (11) has recorded the regeneration 
of the trichome-bearing epidermis of Tjyaimachia vulgaris after removal, and 
Ijopriore (10) has shown that the piliferous layer of the root in monocotyledons 
may be similarly renewed. 

The examples in which wounding has been followed by the development 
of secondary tracheids may be discussed somewhat more fully. Secondary 
thickening is extremely rare in ferns. Among fossil forms, however, it is 
characteristic of the axis and the base of the petiole in Botrychioloxylm para- 
doxum (15) ai\d is also frequent in the roots of Ankyropteris corrugata, though 
normally absent from the stem and petiole (4), whilst it also occurs in rare 
instances in Metaxhpsydropsis dupkx (2). Secondary thickening is also a normal 
feature of the stem in certain species of Botrychium (e. g., B. virginianum) (1). 
Traumatic secondary xylem is equally rare and that described by Lang in 
Helminthostachys (9), where it is intimately related to the development of the 
normally abortive axillary buds following injury to the parent axis, is the only 
case where it has been fully investigated. I have, however, noted the develop- 
ment of some secondary tracheids in the roots of the Marattiaceac following 
injury, and these T ho|)e to describe fully in a later paper. 

Their occurrence in the petioles of Ankyropteris corrugata is, so far as I am 
able to ascertain, without parallel, and raises the question as to how much 
reliance is to be placed on vascular changes mduced by trauma as indications 
of earlier evolutionary stages of vascular organisation. They can hardly 
be interpreted as a ** n>called ’’ ancestral condition, since, apart from the 
.somewhat peculiar instance of Botrychioxylon paradoxutn to which reference has 
already been made, they are unknown elsewhere in the Filicales. They would, 
one supposes, be regarded by Prof. Jeffrey and his school (6) as an example 
of accelerated evolution following wounding. Even if we accept this interpre- 
tation, we are faced with the difficulty that in this sjieciea the root, supposedly 
a conservative organ as regards vascular structures, normally develops secondary 
xylem. It seems obvious that vascular modifications resulting from wounding 
do not necessarily provide data upon which valid conclusions as to ancestral 
vascular organisation can be founded. 
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StTMMARY. 

1. The tissues of the fossil fem Ankyropteria corrugata show well-marked 
reactions to wounding. 

2. In the root these, which consist of irregularly disposed wedges of meri- 
stematic tissue, are confined to the cortical parenchyma and may extend for 
some distance beyond the actual wound area. 

3. In the stem the wounds generally take the form of irregular cortical 
fissures. These are bordered on either side by a strip of meristem four to 
eight cells in depth. 

4. Anomalous secondary xylem which occurs in a stem in the neighbourhood 
of a bifurcation is also considered to be due probably to traumatic stimulus. 

5. In the petiole the wound reaction varies. 

6. Where the wound is supei’ficial a pad of healing meristem is developed 
from the cortical cells. The parenchymatous cells are most active, but the 
sclerenchymatous cells may also undergo division. Exceptionally the superficial 
cells may be modified in a similar way to those of the normal epidermis, thus 
providing an example of “ restitution.’^ 

7. Other wounds, termed ‘‘crush ” wounds, are characterised by irregular 
cortical fissures. These become bordered or surrounded by a strip of meri- 
stematic cambiform cells. 

8. Where the wounds are deep-seatod the vascular tissues may be involved 
in the reaction. 

9. The reaction in such cases takes the form of the development of secondary 
tracheids, usually short and of small calibre, which vary in position with that 
of the wound. 

10. There is some evidence that the phloem or phlot^m-parenchyma may also 
become meristematic under these conditions. 

I am much indebted to Dr. D. H. Scott, F.R.S., for his kindly interest during 
this investigation. Acknowledgments are also due to the Keeper of the 
Department of Geology, British Museum (Natural History), and to Prof. M. 
Drummond of Glasgow University for facilities for studying the fossil plants 
in their respective departments. 

The expenses incurred in this study have been met in part by a grant from the 
Royal Society. 
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EXPLANATION OF PLATE 38. 

(All tho figurog arc from untouched negatives.) 

I'ig. 1. Transverse section of a woundinl root showing tho superficial periderm which is 
characteristics of Afilcyropterifs vorrwjata and the formation of irregular wedges 
of cortical rnerirttom. X 80. Univc'rsity College (Nottingham) Coll. 261.76. 

2. Transverse section of tlio potiolar cortc^x showing well-dtjvelopod wound meristem. 

Note the divisions in the thick- walled colls to tho right in the upper portion 
of tho figure, x 100. X^niversity College (Nottingham) Coll. 

3. Transverse' soetion of a portion of a wounded petiole showing the wound meristem 

dividcHl into an outer (dark) and an inner (pale) zone. 40. Kidston Coll. 2033. 

4. Transverse section of a wounded petiole showing the elongation of tho colls of tho 

cortical parenchyma towards tho injured surface and their subdivision. The 
small protoxylom groups lying inside' tho peripheral loop are well shown, x 40. 
University College (Nottingham) Coll. 153.0. 

6. Transverse section of the sttdo of a wounded petiole showing a well-developed strip 
of small secondary trachoids on the right of the central bar and a smaU gi'oup on the 
left. X 40. Kidst-on Gill. 1675. 

6. Transverse sort ion of a wounded petiole showing tho central bar replaced by in*egular 
parenc’hyma with a strip of secondary trachoids to tho left and secondary phloem 
to tho right. A broad strip of soconilary trachoids is associated with tho right 
side of tho upper peripheral loop. X 40. University College (Nottingham) 
Coll. 261.70. 
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On the Cuticles of some Recent and Fossil Myrtacese. 

By Hblbna Bandulska, A.R.C.S., M.Sc., Ph.D., F.L.S. 

(Platbs 39 & 40, and 24 Text-figures.) 

[Read 23rd October, 1930.] 

Genus Rhodomyrtxjs Reiohburg. 

General Characters of the Leaf. — There is great variety of leaf length, ranging 
from 25 cm. (ii. macrocarpa) to 2*4 cm. (R. tomentosa, text-fig. 1). The leaves 
are simple and entire and may be elliptical (R, surigavensis^ text-fig. 2 ; R. tomen^ 


Text-fig. 1. Text-fig. 2. Text-fig. 3. 



Fig. 1 . — Rhodomyrtvs tomentosa. 
Fig. 2 . — Rhodomyrtus aurigavenais. 
Fig. 3 . — RhodomyrPua paidioidea. 


to8a)f ovate-elliptical, ovate-lanceolate {R. psidioideSf text-fig, 3), oblong, 
or obovate (i?. macrocarpa). Their apices may be acute acuminate or obtuse. 
The lamlnn. and petiole may taper into each other or lamina and petiole may 
UHH. JOTJBISr.— BOTANY, VOL. XLVm. 3 O 
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be sharply demarcated. The venation may be pinnate (B, psidtoides) and 
the number of secondary veins may be from six to twelve or two secondaries 
may arise from the base of the blade giving it a trinerved character (B, tri- 
neura), but above these there are then a few pinnately arranged secondaries 
(B. tomentosa). Frequently the venation of the upper surface is very obscure, 
and thus as in the genus Tristania the venation is not very helpful in 
palseobotanical work. The whole genus comprises trees and shrubs whose 
leaves are evergreen and more or less tomentose, the hairs being unicellular or 
uniseriate. Small resinous glands are found beneath the epidermis. 

General Characters of the Cuticles . — ^The lower epidermal cells have sinuate 
walls in every species examined. Hairs or hair-l>ase8 occur in all, and the latter 
may appear as a thickly cutinised collar from which radial spikes of cutin 
project (B, trineura, text-fig. 4; B. surigavensis). 


Text-fig. 4. 



jRhodomyrtiut trineura^ showing two stomata. 

Note . — The cutinised T-piece at junctions of guard -cells and thoir thin outer walls bordered 
by ill-dofinod subsidiary colls, also the thickened poral runs. Collar-like hair -base. 

The stomata are superficial, i. e., not much below the surface, and of variable 
size, elliptical, generally longer than wide though not universally so (PL 39. 
fig. 7). Scales seen as cuticular hooks in section (B. surigavensis) arise from the 
upper surface of the guard-cells and arch over the pore (PI. 39. figs. 3, 4 ; 
text-figs. 6-7). The guard-cells have thin outer walls and slightly or moderately 
thickened junctions, a T-shaped cutinisation showing at each pole of their 
long axis. Their inner rims are cutinised and exhibit a wide deeply stained 
border beyond the cutinised edge. Narrow paired subsidiary cells, sometimes 
ill defined or invisible, may occur parallel to the guard-cells. The contents 
of the former may be granular and stain deeply or they may be colourless. , 
Barely, a few isolated stomata are seen on the upper epidermis (JS. psidioides). 
These are probably a traumatic phenomenon. 
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Fossil Species. 

Rhodomyrtits sinuata (Band.), comb. nov. (PL 39. figs. 1, 2, 4, 5, 8 ; 
text-figs. 8-11.) 

Dicotylophyllum sinttaium Baiiclulska. 

Occurrerice . — Middle Eocene of Bournemouth, between Durley and Alum 
Chines. 

A large number of specimens both complete and fragmentary have been found ; 
it is one of the commonest fossils in these beds. In an earlier paper (Bandulska, 
1923) I described this leaf as Dicotylophyllum sinwUum, as its affinities were 
then unknown. It is here referred to the gemiH Rhodomyrttin ; all the dicotyle- 
donous leaves described in the 1923 paper have now been placed in known 
genera. 

External Characters (PI. 39. figs. 1, 3). — ^Length varies between 9 and 10 cm. 
Width varies from 2-5 cm. Shape ovate -lanceolate to lanceolate. Apex 
acute, base taj^ering and cuneate as is also so common in recent species of 
Rhodomyrtus. Margin entire with an occasional notch. Recent species, e. g., 
E. psidioides (text-fig. 3) also exhibit this peculiarity. Venation iinicostate 
with a strong midrib and extremely delicate secondaries mostly paired, though 
some are close together but not quil/e opposite. The secondary veins show 
a tendency to unite together peripherally to form a sympodial vein })arallel 
to the margin (see text-fig. 11). This is also seen in some recent species of 
Rhodomyrtus, o. g. R, surigavenais (text-fig. 2). 

Cviicular Structure, 

Lower Epidermis (PI. 39. figs. 4, 5). — ^Epidermal cells sinuate walled and varying 
in size and shape. 

Stomata usually slightly longer than broad, differing much in size and poral 
width. The outer walls of the guard-cells are delicate and show a tendency 
to break down. This obtains in recent species too. The poral rim has a narrowly 
cutieularised edge, and there is a wide border to the rim staining more de q)ly 
than the rest of the guard-cells. The pore is open or closed in by scales in all 
respects similar to those of the recent species, but here and there showing 
different stages in disintegration. The junctions of the guard-cells exhibit 
a well-marked cutieularised T-pie.ee at each pole. They commonly show 
a somewhat irregular narrow parallel bordering cell on either side, which may 
stain deeply or not at all and which is not always obvious. Isolated “ giant 
stomata are se^n occasionally associated with venules. Elongated narrow 
cells with slightly sinuate walls constitute the venules, and among them are 
cutinised thick -walled hair-bases often raised like a collar above the surface- 
level. Hair-b^*ses are not, however, limited to the venules, but occur in the 
epidermal parenchyma, though less abundantly. Six to eight epidermal 
cells are radiately grouped round them, and the amount of cutinisation of the 
“ collar *’ and adjacent cells varies. 

Upper Epidermis (PI. 39. fig. 2) consists of more regular small colls with sinuate 
walls. There are no stomata on the upper surface, but slit-like openings of 
what appear to be secretory cavities are sometimes seen. 


3o2 
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Fig. 7 . — Rhodmnyrtus psidioides. 
Figs. 8—11 . — Rhodomyrtus sinnata. 
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DisotrssioN. 

The fossil Rhodomyrtus leaf described agrees in general size, type of venation, 
the ovate-lanceolate to lanceolate shape, the tapering base, and entire, occasionally 
notched margin with several recent species of this genus. It will be seen 
from the preceding description that the cuticular structure of the fossil agrees 
very closely with the characters of the living species. It is necessary to take 
into account the sum of all the characters, but the following should be par- 
ticularly noted. The guard-cells have thin outer walls, and within the cutinised 
edge to the poral rim they have a deeply staining wide border concentric with 
the rim. Their junctions are cutinised, the cutinisations forming a T-piece 
at each extremity of their long axis. Here and there much larger “ giant ” 
stomata, different in appearance from the rest, may be seen. The guard-ceUs 
are superficial, of variable size, and usually elliptical shape, bearing scale- 
rimmed pores. Cutinised hair-bases occur among the smuate-walled cells 
of the lower epidermis. 


Text-fig. 12 . 



Genus Tristania R. Brown. 

General Characters of the Leaf , — ^The genus includes shrubs and trees 
with simple alternate coriaceous glabrous leaves, sessile or sharply petioled 
(T, mangayi ; T, svaveolens, text-fig, 12; T . pectioides ) T, neriifolia^ text-fig. 13) 
oi narrowing gradually in a petiole {T, laurina, text-fig. 14 ; T, burmannica^ 
T, conferia). They are lanceolate {T, neriifolia, text-fig. 13), ovate (T. suave- 
olens, text-fig 12), or obovate {T, pectioides), and all are exstipulate. Their 
margin is entire with an occasional notch (T. laurina^ T, conferta)^ and the leaf 
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may be slightly asymmetrical (T’, laurina, text-fig. 14 ; T. conferta) owing to the 
acute apex becoming somewhat curved or sickle-shaped (7\ laurina, T. con» 
ferta). More rarely is the apex obtuse (T. obovata). The pinnately arranged 
veins vary in number and in clearness of outline. They may be very numerous 
{T. laurina^ T, hurmannica) or relatively few and wide apart (T. conferta, 
T, pectioides, and some forms of T. laurina), and this variability is even 
exhibited by the same species {T. laurina). The venation in this genus 

Text-figs. 13 & 14. 


Fig. 13 . — Tristania neriifolia. 

Fig. 14 . — Trifttania laurina. 

is therefore not very helpful in palaeobotanical work, especially as after 
drying even in recent species the veins may become very obscure (T. neriifolia). 
When the secondary veins are distinct they sometimes curve just inside the 
margin to form a sympodial vein which pursues an upward course parallel 
to the leaf edge. In some species the secondaries on the same side of the midrib 
are alternately strongly and faintly marked {T. suaveolens). The length of the 
blade of different species varies from 8 cm. to 20 cm., and the width from 
2*6 cm. to 1*2 cm. The average angle made by the secondaries with the midrib 
i8 30^ 

OenercU CJuiracters of CtUicles, — ^The very numerous stomata (PI. 40. fig. 16) 
are superficial (text-figs. 18, 21) or only slightly depressed, but are efficiently 
protected by unicellular hairs or incurved cuticular hooks or scales on the 
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Tbxt-FIG. 16. 



Text-fio. 17. 



Tibxt-fio. 18 . 



Cuticular hooks 


Fig. 15. — ^Vertical section through leaf of Trintania burrnannica. 

Fig. 16 . — Triatania av^veolena. Vertical section through leaf showing stoma. 
Fig. 17. — Stomata of Triatania showing cutinisation at the poles. 

Fig. 18. — Section of stoma showdng cuticular hooks. 
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poral rim or arising from the hooks of the guard-cells, which may more or less 
cover in the pore in surface- view (T. burrmnnica \ T. laurina, text-figs. 15, 24). 
The junctions of the guard-cells are delicate, but some species show a slight, 
very narrow dagger-shaped cutinisation which may broaden towards the poles 
or towards the pore (text-fig. 17). The stomata may be oblong or nearly 
or quite isodiametric, but quite often some are a little longer than broad, and 
they are slightly variable in size, with an average diameter when isodiametric 


Text-fig. 19. 



Tbxt-fio. 20. Tezt-tio. 21. 

Two stomata in 

surface view 



Fig. 19 . — Tristania neriifolia. 

Figs. 20 & 21 . — Tristania mangayi. 


of *022 mm. (PI. 40 , fig. 12). In some species there are a few isolated “ giant ” 
stomata each surrounded by two or three rows of radiating concentric cells 
(T, siuiveolenSy T, mcvnjgayiy T, burnuinnica). Girdling epidermal cells varying 
in size and shape in the same girdle and which in some species are much narrower 
than the rest of the epidermal parenchyma enclose the stomata, and, while 
there may be as few as three of these cells {T, neriifoliay text-fig. 19), there are 
generally seven or eight (T, mangayi, text-fig, 20 ; T, svuveolens, T. laurina). 
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There is a variable amount of parenchyma apart from these girdle-cells, owing 
to the close juxtaposition of the stomata. In some species the epidermal walls 
are straight or sinuate, the moat markedly sinuate parenchyma occurring in 
T, laurina, where also the parenchyma is most abundant (PI. 40 . fig. 13). Hair- 
bases are common, but abundant hairs only occur in T. laurirut. The upper 
epidermis lacks stomata and consists of small cells with straight or sinuate walls 
(PI. 40 . fig. 14). There are slit-like cavities in the upper epidermis of all the 
species examined either scattered indiscriminately or occurring in definite 
little groups, and apparently formed by the separation of adjacent cells. These 
cavities are of variable size and shape ; they are sometimes almost circular, 

TBXT-na. 22. 

Upper cuticle 
Upper epidermis 

Palisade cells 
Spongy mcsophyll 


Lower epidermis with 
two stomata, bearing 
incurved Hooks 

Cuticle thrown into 
Pinqer-like ridges 
and projections 

sometimes tortuous, and have thick almost sclerosed walls. Less frequently 
these cavities are found in the lower epidermis (not in T. laurina, T. mangayi, 
T, neriifolia). They are always quite distinct from the hair-bases. 

Both upper and lower epidermis are densely cutinised, and the cutin may show 
striations {T, burnumnica ; T. neriifolia, text-fig. 22). 

Fossil Spboibs. 

Teistania bournbnsis, sp. n. (PI, 40 . fig. 16.) 

Occurrence . — Bournemouth Eocene Beds. 

Locality . — Between Alum and Middle Chines, Bournemouth. 

The specimen described is the basal half of a large ovate-lanceolate leaf 
which fell to fragments before its outline could be sketched, but which had well- 
pre&efTved cuticle. 



TrUfcmia neriifolia. 
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Lmotr Epidermis (PI. 40. fig. 15). — ^The stomata are abundant and super- 
ficial. Incurved scales much like those of the recent T, laurina (text-fig. 24) 
and T, burmannica (PI. 40. fig. 16) arch over the pores. The guard-cells vary 
in size and may be oblong or isodiametric as in recent species. The isodiametric 
guard-cells have an average diameter of *022 mm., while the long axes of the 
oblong ones vary between *025 mm. and *030 mm. In all oases girdling 
parenchyma encloses the stomata, the girdle-cells var 3 dng in size and number 
and being often narrower than the scantily developed cells between one stoma 
and the next. The fossil occupies an intermediate position as regards these 
girdle-cells between T. laurina (PI. 40. fig. 17) and T. burmannica^ for there is 
more distinction between girdle and adjacent parenchyma in the fossil than in 
T, laurina and less distinction between girdlo-<;ells and adjacent parenchyma 
than in T, burmannica. The junctions of the guard-cells are delicate. This 
is also the case in T. laurina (PI. 40. fig. 13). 

Tbxt-fjo. 24 . 

Cuh'cuiar ridges 



THukunia laurina. 


Basal portions of tubular unicellular hairs arise from radiating groups of 
parenchyma and are similar in appearance to those seen in T. laurina. Twin 
hairs may be seen springing from one group of radiating cells. 

Upper Angular straight-waUed parenchyma constitutes the 

upper epidermis. Circular and slit-like cavities are seen in it similar to those 
found in various recent species of Tristania. 

Tbistania TOSCANA, sp. n. (PL 40. figs. 9-11.) (B.M. (N.H.), no. V. 3810.) 

Occurrence. — Pliocene beds of Tuscany. 

Locality. — ^Mt. Calvi. 

The described specimen is a leaf-blade (V. 3810 a) from the Castelli Collection 
in the British Museum, Department of Geology. 
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It has been labelled in manuscript “ Persm speciosa Heer,” but there is no 
evidence to connect it with any known example of this genus, and the cuticle 
is quite unlike that of a Persea or indeed of any of the examined Lauraceas, 
while its general characters are in agreement with those of several recent species 
of Tristania. 

Eaiernal Characters (PI. 40 . fig. 9). — Leaf simple ; length 6*75 cm. with 
a small fragment of the apex missing. Width 2*7 cm., greatest in the middle. 
Shape elliptical -lanceolate. Venation unicostate, with strongly marked midrib 
and very delicate laterals, the latter slightly alternate or almost paired, seven 
showing on the right and eight on the left of the midrib, some obliterated near 
the apex. Margin entire. 

Cuticular Structure. (PI. 40 . figs. 10, 11.) 

Lower Epidermis . — The superficial and approximately isodiametric thin- 
walled guard-cells bound a small pore whose rim is protected by paired cuticular 
projections. The delicate junctions of the guard-cells have often broken down 
and then the cuticular projections on the poral rim are visible, enclosed by two 
concentric circles (see text-fig. 23, i, ii, in, iv), while now and again the guard- 
cells arc entirely obliterated, leaving a space (text-fig. 23, iv) enclosed by girdling 
cells, which are very distinctive and always surround the stomata — this may 
be seen occasionally in the recent species T. laurirui (text -fig. 24, i, n). 
Most of these encircling cells are very narrow, so that their cavities and inner 
and outer walls resemble a thick rim rather than a ring of cells round each stoma. 
This deceptive appearance is further heightened by the fact that many of these 
girdling cells have lost their radial walls during fossilisation. Here and there 
a girdle may include one or two wider cells as constituent elements 
or more rarely all may be wider than the average. The girdle-cells are further 
distinguished by their deep staining, when they are compared with guard- 
cells and epidermal cells. 

The sinuate-walled epidermal cells are but sparsely distributed between the 
very numerous stomata. Collar-like hair-bases with thickened and spiked 
cuticular rims occur on the venules. The ujiper epidermis is missing. 

Discussion. 

The present investigation demonstrates the presence of one species of 
Tristania in the Bournemouth Eocene beds, and one species of Tristania in the 
Pliocene of Tuscany. The cuticular structiure of both species is described. 

Tristania bournensis resembles several recent species of Tristania. Its stomata 
are loosely scattered, and it agrees rather with T. laurirm than with the other 
recent species under investigation in this feature. The fossil is characterised 
by superficial variable sometimes isodiametric stomata bearing cuticular 
scales. The guard-cells are surrounded by narrow girdling parenchyma. 
The average diameter of the isodiametric guard-cells is -022 mm. The lower 
epidermal cells have sinuate walls and bear tubular unicellular hairs. 
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The upper epidermis bears circular and slit-like cavities. The features 
described are typical of the recent Tristania leaves to which reference has been 
made in this paper. 

A study of the characters of Tristania toscana, sp. n., shows that the fossil 
leaf resembles several recent species of Tristania both in form and venation. 
Its length, width, shape, slightly curved apex, and faintly marked paired, 
or almost paired, secondary veins springing from a strong midrib are all in 
agreement with recent species of Tristania. 

Still better criteria of relationship are obtained from a comparative investi- 
gation of their cuticles, for the fossil and recent forms agree in the following 
characters : — 

The stomata have superficial guard-cells with thin outer walls and thickened 
poral rims, the pore is protected by incurved projections of the cuticle, forming 
scales in surface-view. They are approximately isodiametric, with the same 
average diameter as in the recent species of Tristania examined. Because 
the stomata are so very numerous there is relatively little epidermal parenchyma, 
apart from the girdling cells which surround each stoma. Each girdle is com- 
posed of from three to seven very narrow cells which stain differently from the 
rest of the parenchyma. The epidermal cells in the fossil have sinuate walls 
as in the recent T. laurina. Collar-like hair-bases with spiked and cuticularised 
rims are present on the venules (cf. T. burmannica). 


SlTMMARY. 

There is a strong family resemblance between the cuticles of Rhodamyrtus 
and Tristania, but the latter nUcre frequently has isodiametric stomata and 
a larger number of narrow and very distinctive girdling cells encircling the 
guard -cells. There is, moreover, relatively less parenchyma and there are 
more stomata per unit of area in Tristania than in Rhodomyrtus. The presence 
of two genera belonging to such a typical Southern Hemisphere family as the 
Myrtacese in the Eocene of Bournemouth is a point of some interest. This 
investigation is not, however, the first to demonstrate their presence in Europe, 
for Mrs. Reid (1930) has described fruits and seeds of Rhodmnyrtm from Tertiary 
beds of St. Tudy , Finistere, and the latter flora is also regarded as of Eocene age. 

A cluster of fruits referred to Tristanites by Saporta has been found in the 
Oligocene of France. He also figures a leaf, and points out that, though its 
connection with the fruiting branch is doubtful, it agrees in form and venation 
with the recent genus Tristania. Schenk referring to the fossil fruits described 
by Saporta says that as far as one can judge from their external characters 
they show decided relationship to the Myrtacese. I know of no other fossil 
records of these generq* except of two species of Tristanites recorded by Deane 
from the Miocene flora of Berwick, Australia. 
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EXPLANATION OF THE PLATES. 

Plate 39. 

Fig. 1. llhodomyrtm sinvuUa, sp. n. Upper half of loaf. 

2. „ „ Cuticle of upper epidejrmis. xl35. 

3. Rhodomyrtua tomrntom. Verticlo soction through leaf. Thick uneven lower 

cuticle. Epidonnal cells narrow vertically acting as basas to uni(‘ellular hairs. 
St.omata proticctod by large cuticular hooks occur among the hairs. 

4. Hhodomyrtua mntuUa. Under epidermis, x 135. 

5. „ „ Under epklermis. y 540. Stomata varying in size 

and poral width. Cut ieulansed “ T ’’-pieiee at pi;lar junctions of the guard-cells. 

6. Rhodomyrtus aurigmmma. V(Tti<*al section through leaf. Thickly cutinised 

lower epidermis of narrow (*loiigatod cells presenting an iiTogiilar papillate 
outline, owing to projeidion of luiinerous pairs of (*uticular hooks over the guard- 
(^olls whicli close the pore. Resin -glands beneath epid(Tmis. 

7. RhodomyHm nuicrocarpa. Under e]>idermis. < 540. Hair-hase with thickened 

railial walls. Stomata of variable size with cutinise<l jxaal rims and thickeiuxi 
“ T ’’-piece at their junctions. Scales, st'en as hooks in surface-view, close the 
pores. Ill-delinod subsidiary etdls. 

8. Rhodomyrtua aimiata, sp. n. Natural size. 

Plate 40. 

Fig. 9, Triatania loacanat sp. n. Natural size. 

10. „ „ Under epidermis. X 120. 

11. „ „ Under epidermis. X 540. 

12. Triatania auaveolena. Under epidermis. X 360. Stomata have tliickened inner 

rim. Cutinised “ T ’’-piece often throo-prongod at polos. F’our to seven narrow 
colls girdle each stoma. Scanty epidermal parenchyma. 

13. Triatania laurina* Under epidermis. x540. 

14. „ „ Upper epidermis. xl35. 

15. Triatania haumensia, sp. n. Under epidermis, x 540. Band. Coll. 453. 

16. Triatania burmannioa* Under epidermis. x90. 

17. Triatania lamina. Under epidermis, x 136. 
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Brassica campestris var. Eapa, 117. 

subvar. clopressa, 634. 

subvar. oblonga, 034. 

— Napus, 117, 634. 

var. napobrassica, 634. 

— oleracea var. acephala subvar. sabellica, 

634. 

subvar. viridis, 634, 

var. capitata, 117, 634. 

Bray a, 162. 

— rosea Bunge^ 162. 

Brogniartella byssoides Bcry^ 234, 239. 
Brown, N. PI., Tridacese of Thunberg's 

Herbarium, 16-56. 

Brunfels, Otto, the Herbal of (T. A. 
Sprague), 79-124; Index of Accepted 
Scientific Names of the l^lants 
figured, 117-119; Index of Latin 
and German Names employed by 
Brunfels, 119-122. 

Bryonia alba, 634. 

Bryopais pluraosa Ag,y 237. 

Bryum sp., 634. 

Buddleia altemifolia Maxim^y 202. 

— aaiatica Lour., 202. 

— Candida Dunw, 202. 

— tibetica W. W. Bm., 202. 


Buddleia tsetangensis Marquand^y 202; 
mentd., 203. 

— Wardii Marquand^y 203. 

Bupleurum longicaule Wall.y 186. 

— rotundifolium, 117, 034. 

Buxus sempervirens Linn.y 220. 

var. arborescens, 684. 


Csosalpinia pulcherrima, 419, 426, 427. 
Cajanua indicus Spreng,, 173. 
Calamophyton primaevum, mentd., 12. 
Calendula officinalis, 117, 634. 

Calla palustris, 634. 

Callitliamnion byssoides Schm.y 240, 241 . 

— polyspermum Ag.j 236, 240. 

— roseum JlariKy 240. 

— scopulorum 7Vai/, 240, 262, 264. 
('allocoLix neglectus Schm.y 239. 
Callophyllis laciniata Kutz,y 239, 242. 
Cnlluna vulgaris, (334. 

Calothrix fioruginea TV/wr., 236, 253. 

— confervicola Ag,y 236. 

Calystegia sepium, 117, 634. 

Cainpanula aristata Wall, var, longisepnla 

Marquand*y 196. 

— colorata WalLy 196. 

— pasumensis Marqnand*, 196. 

— Eapuucuhis, J17, 634. 

— Trachelium, 634. 

Cannabis sativa, 117, 6t34. 

Capsella Biirsa^pastoris, 117, 634. 

Capsicum annuum, 634. 

— cordi forme, 684, 

— longum, 634. 

Caragana, mentd., 140, 151. 

— bicolor Kom.y mentd., 170, 

— crassispina Marquand ♦, 1 70. 

— P'ranchetiana Aom., mentd., 170. 

— jubata Poir,y 171. 

— tibetica Kom.y 171. 

Cardamine pratensis, 117, 634. 
Oardiospermum Halicacabum, 634. 

Carlina acaulis, 634. 

— vulgaris, 117, 634. 

Carthamus tinctorius, 117, 634. 

Carum Carvi, 684. 

Caryopteris Wallichiana Bchauety 216. 
Cassia obovata, 634. 

Cassiope fastigiata D. Don, mentd*, 199. 

— pectinata Btapf, mentd., 199. 
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Cassiope 8<jlaginc»ides Hook, f, limns,, 
199. 

— Wardii Marqnand^^ 199. 

Cci&tagnoa virescens Thur.y 237. 

Oastaiiea saliva, 634. 

Cavea taiiguejiais W. W. Stn. Small^ 193. 
Celastrus Ilookeri Prainy 169. 

Celi>8ia cristatn, 634. 

Cciitaurea Calcitrapa, 117. 

— Cyanua, 117, 034. 

Coutaurium iiinbellatuni, 117, 634. 
Ceraiuiuni ncanthoiiotiiiu ('arm., 240. 

— circiiinatuni J. Ay., 240. 

— diaphaiuim Both,, 240. 

— riibrum Ag., 240. 

Corasliuiii Hlpiimiii Linn,, lO/J. 
(b-rati^stigma iiiinu.s >Stajff, 200. 
Cluetoniorpba linuni Kutz,, 23(). 

Cbaiupia parvula Hari\, 239. 

Chantraiisia ccespitosa ( lUtU.), 238. 

— Daviesii Thnr., 238. 

— ballandica Kylin vnr. parvula Bosenv,, 

238, 243, 250. 

— virgatula Thur,, 238. 

f. Itixuriaiia Eosf nv,, 238. 

f. seen !i data liosenv., 238 

Ohara Linn., 131. 

— llenthnniii liraun, 131. 

— brachypua Jh avn, 135. 

— fragilis Desi\, 120, 135. 

— furcata Bruzel, 132. 

— gymnopitys Braun, 134. 
hydropitys Itek'hb., 135. 

— pseudinbracbypus Groves vV ^te]diens, 

120, 135. 

— Iloxburghii Braun, mentd., It‘i2. 

— vulgaris, inentd., 126. 

— zeylanica Willd., 130. 

Charuphyta collected by Mr. T. 11. Blow in 
Madagascar (J. Gru\cB), 126-138. 
CheirantbuB Cbeiri, 117, 684. 

Chelidonium majus, 117, 634. 
Ohenopodium album, 634. 

— Bouus-Henricus, 117, 684. 

— Botrys, 634. 

— polyspermuni, 634. 

— rubrum, 634. 

Cbondrus crlspus Stackh,, 238, 252. 

Chorda filum Stackh,, 237, 254, 256. 
Cbordari^ dagelliformiB Ag,, 237. 
Choreonexna Tburetii Schm,, 240. 


Chrypautlieniuiu juyorum W. W. Sm., 
190. 

— Leucanthemum, 1 17, 634. 

— Partbenium, 117, 034. 

— tatsienense Bur. ^ Frnnch,, 190. 

var. tanacetopsis W. Sm., 190. 

Ohylocladia articiilata, 252. 

— halifortuis Hook., 239. 

Oicer arietinuin, 117, 034. 

Cichoriuni Eiidivia, 034. 

— Intybus, 117, 034. 

Cinchona, A Description of the Genus, by 
A. B. Lambert, nientd.,441. 

Cinemria renifortnis Spreng., 277. 

— ret HSU Wall., 278. 

— sibij ica Iahu., 260. 

Cinnainomum Burmanni Blume, 143, 144. 

— Camphora Nees Eherm., I ll ; mentd., 

J40, 143-140. 

— lanceolatum Beid cV Chandler t, mentd., 

139. 

— obtusiiblium Nees, mentd., 140. 

— paiiciOorum AVc^, mentd., 140. 

— Scbcuchzeri iiV/f/ <5* Chandler mentd., 

139. 

— Wonnacotti Bandnhha* t, 141, 145, 140. 

— zeylniiicum Nee,% 142; mentd., 143, 

144. 

Cinnamon fiom the Bournemoulh Eocene 
(II. Bandnlska), J39 117. 

Cirsium acaule, 117. 

Citrullus Colocynthis, 634. 

— \ulgari8, 034. 

Cladophora, 241, 250, 251. 

— arcta Kutz., 237. 

— gracilis Kitiz , 230 ; mentd., 246. 

— lanosa Katz., 237, 

— inpe.vtiis Kulz.y 235, 236; mentd., 243, 

245, 240, 251 253. 

— sericca Kutz., 237. 

Cladostephus spongiosus Ay., 235, 237, 
253. 

Cleanthe bicolor Salisb., 53. 

— lugens Aschers. Grueb., 53. 

Clematis Forrestii W, W. Sm., 152. 

— graveoleiis LindL, 162. 

— lonsjefolia DC., 162. 

— montana Ham,, 163, 

— orientalis Linn, var, acutifolia Hook, fil, 

(jr Thoms,, 163. 

— Rebderiana Craih, 153. 



678 


IKDEX. 


Clematis urophylla 153. 

— Vitalba, 634. 

Onicus benedictus, 634. 

— Souliei Franck, f 192. 

Cochlearia Armoracia, 117, 634. 

— scapiflora Hook, fil, ^ Thorns.^ 162. 
Codium mucronatum J.Ag. var. atlanticum 

Cotton, 236, 237, 260, 264. 

Oodonopsis coiivolvulacea Kurz, 194. 

— cordifolia Kom., 194. 

— foe tens Hook, fil, Thoms., 196. 

— lanceolata Trautv., 196. 

— ovata Benth., 196. 

— thalictrifolia Wall,, 196. 

— viridis Wall, var. hirsuta Ckipp, 196. 
Colchicum autumuale, 117, 6t‘54. 

Colutea arborescens, 634. 

Compsothamnion gracilliinum Schrn., 240, 

247. 

— thuyoidea Sckm., 247. 

Conchocelis rosea Bait., 238, 242, 249. 
Conium maculatum, 634. 

Convallaria majalis, 1 17, 634. 

Convolvulus arveusis, 634. 

Oorallina squamata Flits, 235, 240. 
Coriandrum sativum, 117, 634. 

Cornus sanguinea, 117. 

Cortia llookeri C, B. Clarke, 186. 

Oorydalis Boweri Hetnsl., 160. 

— cava, 117, 634. 

— chrysosphaera Marquand ^ Shaw *, 

160. 

— Delavayi Franck,, mentd., 161. 

— flaccida Ilook.jfil. Thoms,, 160. 

— Hendersoni Ilernsl., 160. 

— juncoa Wall., 160. 

— lupinoides Marquand «Sf- Shaw *, 160. 

— meifolia B'^all. var. cornutior Marquand 

4* Shaw ♦, 161. 

var. sikkimensis Prain, mentd., 161. 

— mucronifera Maxim., 160. 

— scaberula Maxim., 101. 

— Wardii Marquand ^ Shatv*, 161, 
Corylopsis sinensis Hemsl,, 186. 

Corylus Avellana, 634. 

— maxima, 634. 

Cotoneaster multiflora Bunge, 176. 
Orawfurdia Bulleyana Q. Forrest, mentd., 
^ 203, 204. 

— Trailliana G, Forrest, 203 ; mentd., 204. 
"Wardii Marquand^, 203. 


Cromantliodium Benth., Taxonomy and 
Geography of the Sino-llimalayan 
Genus (11. ll’O. Good), 269-316. 

— aoernum R, Good*, 284; mentd., 268, 

286, 312. 

— angustifolium W, W. Sm., 190, 268, 

296, 310. 

— arnicoides R. Good ♦, 269, 288 ; mentd., 

290, 307, 310. 

— - atrocapitatum R. Good ♦, 282 ; mentd., 
268, 312. 

— atroviolaceum JR. Good ♦, 2f>8, 286, 312. 

— bulbilliferum W, W. Smith, 268, 272, 

312. 

— bupleurifolium W, W, Sm., 191, 270, 

298. 

— calcicola W. W, Sm., 268, 281, 312. 

— calotum Diels, mentd., 300. 

— campanulatum IHels, 267, 270,310,311. 

— cilriflorum R. Good*, 269,' 277, 311, 

312. 

— comptnm W. \V. Sm., 191, 299. 

— cromuntbodioides R. Good 268, 279, 

809, 312 

— cuculliferum VV, W. Sm., 297, 308, 309. 

— cyclaminanthum Hand, - Mazz., 268, 

284, 312. 

— Deaagi llemsl., 300. 

— Decaisnei C. B. Clarke, 191, 268, 273, 

276, 307, 312. 

f. Olarkei R. Good*, 275. 

f. sinense R. Good*, 276. 

— Delavayi IHels, 209, 277, 287, 311,312. 

— discoideum Ma.vim., 26i'^, 297, 308, 309. 

— Farreri H . W. Sm., 268, 276 ; mentd., 

277, 311. 

— Fletcheri llemsl., 293. 

— Forrestii J. F, Jeff,, 264, 268, 286, 312. 

— goringeme llemsl., 293. 

— gracillimuin W, Sm., 269, 273, 311. 

— gypsophilum R, Good 209, 283, 312. 

— Ilelianthus W. W. Sm., 264, 267, 296 ; 

mentd., 296, 311. 

— Hookeri C. B, Clarke, 263, 267, 268, 

307, 308. 

subsp, Clarkei JR, Good 280. 

f, angustiligulatum R. Good 

280. 

f. latiligulatum R, Qood^, 280. 

subsp. polycephalum R, Good 

280. 
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CremHnthodium IlooJceri C. B. Clnrkv 
8ub*sp, poly ccpluil lira It. Good* f. jujo- 
raalum 11. Good^, ti80, 281. 

f. irregulare B, Good *, 280, 281. 

f. regalare B. Good*y 280, 281. 

— humile Maxim.y 270, 200, 309. 

— Larium Hand.-Mazz., 270. 

— Jjim2)rkhtii Dielft, 285. 

— linoare Maxim., 270, 201, 310. 

— luiiTOceplmlura llayid.-Mazz.y 208, 282. 

— naimni IV. W, 6V/f., 270, 300, 307. 

— iiobilo Die/Sy 270, 280, 202, 208, .‘112. 

— oblougatuni C. B. CUirkey 200, 287, 28H, 

298, 209, 307, 312. 

var. /a, 293. 

— pnlniatuin, Benih.y 208, 271, 300. 

Huhsp. Heiitbarai B. Good*, 204,271. 

subsp. rbodoiopbalura B. Good*, 

208.271.310.311. 

— pba‘nicocha‘tuni B. Good *, 2C8, 279, 

312. 

— piimatifidura Benth., 204, 208, -200, 309. 

— plantugiueuni Maxim , 204, 270, 288, 

293, 306 3,08. 

f. albidum B. Goodly 203, 204. 

f. bniisii B. Good 203, 204. 

f. goringeiist* B. Good*, 203, 201, 

307. 

f. Maximo wiczii B. Good *, 203, 204. 

— plantaginifoUiuu B. Good*, 202, 270, 

291.311. 

aubsp. Francbetii B. Good*, 201. 

* f. aiigustiligulatum B. Good *, 

201. 

f, Lagotis B. Good*, 201. 

f. \Mnlileri li. Good *, 202. 

Bubsp. oligoceplialum B. Good*, 2112. 

- pleurocaule B. Good *, 202, 270, 202, 

310.311. 

f. Francbetii JR. Good*, 200. 

f. uberrima B. Good *, 290. 

— Potaniui C. Tl^inkL, 209, 285, 286, 310. 

— Prattii R, Good*, 269, 285, 310. 

— Principia JR. Good*, 269, 283, 312. 

— pseudo-oblongatum B, Good *, 269, 284, 

297 ; mentd., 298, 809. 

— pulchrum R, Good*, 269, 274, 811. 

— reniforme Bendh., 268, 277, 809, 

— letueum JR. Good*, 269, 278, 279, 282, 

807, 809, 812. 

— rhodU^kalum Diela, 191, 271. 


Cremantb odium rnraicifolium JR. Good*, 
269, 289, 310. 

— scytophyllnm Diels, 307. 

— sino-oblongatum B. Good *, 269, 288, 

312. 

— Sraithianura Hand.-Mazz., 268, 274. 

— stenactium Diels, 270, 280,295; raentd., 

296, 310. 

— suave W. W. Sm., 264, 207, 290, 

311. 

— Thomsoni C. B. Clarke, 191,209, 273, 

308, 312 ; mentd., 274, 270, 297. 

— \ariifoluira B. Good*, 209, 298, 312. 

— Wardii Jr. rr. >Sm., 207, 270, 311. 
Ore]>is bhotaniea Iliitcbinson, 194. 

— depressa Hook. jil. Thoms., 194. 

— Dubvica Marquand Shaw*, 194. 

— gloineraia Decne, 194. 

var. ])orpbyr6a Marqnand Shaw *, 

194. 

— rapunculoides Dunn, 194. 

~ tectoruin, 034. 

— Umbrella Branch., 194. 

(Vociis sativu.B var. oflicinali^, 035. 

Pucurais Melo var. Uantnlupo, 035, 

— sativus, 035. 

Pucurbila lV])o \ar. obloaga, r»35. 

- — var. rotunda, 035. 

Cuuniiighamia sinensis, mentd., 457, 402. 
Cupressus liisitanica, mentd., 452, 454, 457, 
450. 402. 

— mmtkateiisis, mentd., 453, 454, 457, 

459, 402, 404. 

— pendiila, mentd., 449, 452, 454, 457, 

459, 402. 

— torulosa, mentd., 453, 464, 457, 459, 

402, 4r>3. 

Cn^euta Fpilinum, 035. 

Cuticle Structure of Mesozoic Cy cad can 
Fronds, Further Ob.^ervations on the 
(11. Hamsbaw Tlioma.s), 389 -410. 
Cuticles of Cinnaniomum, 144, 145. 
Cyanantbus inflatus Hook. fil. Thoms., 
195. 

— lobatus Wall., 195. 

— macrocalyx Branch, var. pilosiis Mar- 

quand, uu iitd., 196. 

var. flavo-purpureus Marquand, 195, 

— petiolatus Branch., 195. 

— Wardii Marquand *, 195. 

Cyanophyce85, 254. 
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Cycas revoluta, 32i^. 

Cyclamen euTop®um, 685. 

Oydouia oblonga, 085. 

Oynanchutn auriciilatmu Royle^ 202. 
Oyiiara Scolymiis, 686. 

Cynoglossum oflicinale, 117. 

Cyperus longus, 685. 

Cystocloiiium purpiireum 239. 
Cytisus scoparius, 117. 

Dacrydium cupreasinum, mentd,, 462, 455, 
457, 459, 402. 

— distichum, mentd., 463, 455, 457, 459, 

402, 468. 

— excel sum, mentd., 458. 

— plumosum ( H), mentd., 458. 

— taxif ilium, mentd., 444, 453, 456, 457, 

459, 402, 463. 

Dammara australis, mentd., 458, 454, 467, 
469, 462, 468. 

— orientalis, mentd., 454, 457, 459, 462, 

463. 

Danthonia Haoulii var. rubra, 60. 

Daphne Mezereum, 635. 

Daphniphyllum himalayense MnelL^ 220. 
Datura Motel, 685. 

Daucus Carota, 117. * 

(red form), 635. 

(yellow form ), 635. 

var. silvestris, 035. 

Delesseria alata Lamour., 289, 252. 

— ruscifolia Lamonr,^ 289. 

— sanguinea Lamour.y 239. 

— sinuosa Grev, var. lingulata Ag.^ 234, 

247, 256. 

Lamour.y 289, 256. 

f. lingulata Ag,^ 239, 242. 

Delphinium Oonsolida, 117, 636. 

— glaciale Hook.JiL iSr T/mm,, 150. 

— gyalaniim Marqnand ^ Bhaw*, 166. 

— lankongense J^Vanch., 166. 

— Pylzowi Ma:nm,, 160. 

— speciosum M. Bieb,, mentd., 166, 

— Staphisagria, 636. 

— tsarongense J{and,-‘M%t,, mentd., 167. 

— viscosuni Hook, fi, ^ mentd., 157. 

— Wardii Marqmnd Bhaw ♦, 167. 

Dendrocalamus patellaris Gamble^ 229. 
Dermocarpa Leibleinim 236. 

Deamarestia, mentd., 234. 


Desmarestia aculeata Lamour.^ 234, 237, 
242. 

Desmodium tilieefolium G, Dm var. genu- 
inum Schindler, 172. 

Deutzia corymbosa IL Br,, 183. 

Dianthub earth usiauorum, 117, 636. 

— Caryophyiius, 636. 

— superbus, 636. 

Diapensia bimalaica Hook, JiL ^ Thotns,, 
200. 

-- Wardii W. E. Emm, 200. 
Dicotglophgllum sinmtum Bandulska, 669. 
Dictamnus albus, 117. 

Dictyosiphon fteniculaceus Grev., 237. 

— hippureides Kutz,, 237, 254. 

Dictyuta dichotoiua Lamour., 235, 238. 
Dictyozamites t* 412. 

Didissandra lanuginosa C. B. Clarke, 214. 

— rufa King, 214. 

Dienima pendula Baker, 49. 

Dietes, 15. 

— bicolor iiweet, 35, 36. 

— catemlata Klatt, 30. 

— catenulata iSweet, 30. 

— compreesa Klatt, 36. 

— crassifoiia, Sweet, 30. 

— graudidura A. E, Brown \ 85. 

— tridifolm Saliab., 80. 

— iridtoidee Sweet, 36. 

— prolongata A, E, Brown^, 36, 37. 

var. Gaipini A. E. Brown *, 35, 37. 

— vegeta A. £. Brown ♦, 34-36, 42, 63. 
Digitalis ambigua, 635. 

— purpurea, 635. 

Dilsea edulis Btackh,, 240, 242. 

Diuonitest, 393-396, 401. 

— Andresanust, 404. 

— Bavien Krasser f, 403. 

— Dunkerianus Goepp. t, 393. 

— Aathored Seward t* 393, 404, 412. 

— rigidus t, 392. 

Diplarche multiflora Hook.JU, Thoms., 
200. 

Diplotaxis tenuifolia, 636. 

Dipsacus fuUonum, 636. 

— s^flvestiis, 117, 686. 

Dipterocarpus iiicanus, mentd., 423. 
Dobinea vulgaris Buck,- Ham,, 169. 
Dombeya exceha, mentd., 462. 

Doronicum altaicum Ball., 191. 

Draba alpiua Linn., 162. 
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Draba olata Hook.Jll. ^ Thonu^y 162. 

— iuvoliicrata W. JF. 162 . 

— lasiophylla Eoyky 162. 

Driujocephalum Hemsleyanum Prain 

218 . 

— tanguticum Maxim.y 218, 

Dracunculus vulgaris, 117, 635. 

Drosera paltata 8miih var. luuata i.\ U, 

CUirkey 186. 

Drvopteris Filix-iiias, 635. 


Ecballium Elaterium, Chl5. 

Echiiiops ttpiiBsroCbphalua, 635. 

Ecbiuiii \ulgare, 117, 635. 

Ectocurpus confervoidew Le Jol.^ 23/, 241. 

— fasciculatus JIari\f 237. 

— granulusua Ay.y 235, 237, 249. 

— Iliukt»ia3 Hurv.y 237. 

— Saudriauus Zan., 235, 23»7, 248. 

— siliculosus Kiitz.y 237. 

— terminalis^Au^s., 237, 248. 

— viiescens, 249. 

Edgcwortbia Gardiiori Meissn.y 220. 
Egregia Meuziesii, nieutd., 248. 

Elacliista fucicola FrieSy 237. 

Eue.iguus umbellata Thunb.y 220. 
Einbidlzia btrobiiii'era Benth.y 216. 
Endoderma viiide Layerk., 236. 
Eukiaulbua detiuxus Schneid.y 200. 
Enterouiorpba, 241, 253, 254. 

— clathrata J. Ay.y 236, 255. 

— compressa 65 ev.y 234, 236, 255, 

— iutestinalis Link.y 236, 255. 

— Linza Ay,, 236. 

— minima Nay,, 234, 236, 265. 

Epilitbuu membrauacaum Hey dr,, 240. 
Epilobium hirsutum, 635. 

Equiaetum, 333. 

— arveuse var. decumbeus, 6^15. 

— liiaosum, 117. 

— palustre, 635. 

Erigeron'iuuliiradiatus Benth,, 189. 

— pateutisquama J, F. Jeffrey, 189. 
Eriopbyton WoUicbianum Benth,, 219. 
Erodium cicutarium, 1 17, 636. 

Erophila varna, 117. 

Eruca sativa, 635. 

Erynglum campestre, 635. 

Erythrocladia, 250. 

— irregularis Mamw,, 238, 243, 250. 


Erythrotrichia, mentd., 243. 

— Bertholdii Bait,, 238. 

— carnea J, Ay,, 238. 

Eu-Festuca Or mb,, 61. 

Eufratikeuia, 345. 

Euouymu^ porphyrea Loes., mentd., 168. 

— rongchueiisis Marquand Sf JShato 168. 

— taliensis Loes,, 169. 

— verrucosoides Loes,, 169. 

Eupatoriuui cannabiuum, 635 
Euphorbia Cyparis.'»ia8, 636. 

— helioHCopia, 117, 635. 

— Lath}riH, 117, 635. 

— Peplus, 635. 

— platyphyllos, 635. 

Euphrasiie, A Jievision of the British 
(H. W. Pugsley), 467-644. 

Euphrasia alpiua Latnk,, mentd., 467, 475, 

478, 479. 

— americana H'ettsi,, mentd., 479. 

— aiiglica Puys,, 472, 486, 627. 

var. gracilesceus Pays, *, 528. 

— arctica Lange, 490, 492. 

— atropnrpurea Uostrup, 492. 

— atroviohicea Druce & Luinb, 511, mentd., 

483. 

— liicknellii JVettst., mentd., 477. 

— borealis Towns., 469, 473, 474, 478, 479, 

481, 482, 485, 515. 

\ar. speciosa Ihtys. *, 516. 

var. zetlandica Pays. *, 516. 

— brevipila Burmt Oremli, 469, 471- 

477, 479, 482, 486, 51 7. 

f. gracilior Puys, ♦, 518. 

f. tenuiformis Puys,*, 518. 

var. notata Pays,*, 619. 

var. reayensis Pugs,*, 519. 

— cwrulea Tausch, 482 ; mentd., 470. 

— cambrics Puys., 485, 601. 

— campestris Jord., 469, 481, 529, 639. 
var. ueglecta Buckfiall, 638. 

— canadensis I'oums., mentd., 469. 

— capitulata Towns., mentd., 469. 

— Christii Favrat, mentd., 477. 

— coiifusa Ihigs,, 470, 481, 486, 610. 

f. albida, mentd., 483. 

var. atroviolacea Puys,*, 611, 

— curta Fries, 467, 469, 470, 472, 476, 

479, 480, 482, 486, 498. 

f. littoralis Newnan, 499. 

var. glabrescens Weitst,, 600. 
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Euphrasia curta Fries var. piccola 
499. 

var. rupestris Pugs*, 499. 

X brevipila, 537. 

X neniorosa, 636. 

— disjuncta Fem. ^ Wieg., meuid., 479. 

— drosocalyx Freyn, mentd., 409, 475. 

— fennica Kihlman, 482 j mentd., 470. 

— foulaensis Toions.^ 409, 479, 481,482, 

484, 492. 

f. condensata Pugs,*, 493. 

var. maritima Pigs."^, 493. 

— frigida Pugs*, 490. 

— gracilis IVies, 467, 409, 471, 474, 475, 

479, 482, 486. 

— himalayica Wettst,, mentd., 478. 

— IdrteJla Jord,, 470, 472, 475, 477, 478, 

482, 486, 530. 

var, polyadena Pugs.*, 531. 

— Jaeschkei H'ettst., 210. 

— Kerneri Wettst., 480, 613 ; mciitd , 409, 

474, 479. 

— Kerneri Bucknall, 512. 

— latifolia Pursh, 4C9, 471, 472, 475, 479, 

480-482, 484, 490. 

f. grandiflora Wettst , 195. 

— liburnica Wettst., lueiitd., 179. 

— Marshnllii Pugs., 485, 496. 

var. pvgraaca Pugs.*, 497. 

— Matsunuira) Nadai, mentd., 479. 

— Maximowiczii Wettst., mentd., 478. 

— inicrantha Reichb., 484, 480. 

f. simplex Pugs.*, 487. 

X anglica, 535. 

X brevipila, 535. 

X scotica, 534. 

— minima Jacq., 407, 470-475, 479, 481, 

482, 489. 

— minima Hieru, 510. 

— minima Schleich , mentd., 407. 

— mollis Ledeh., mentd., 479. 

— montana Jord., 47 1 , 477, 486, 524. 

— multifolia Wettst,, mentd., 479. 

— nemorosa Lohr, 506; mentd., 471, 472, 

474-477, 479, 482, 485. 

var. calcarea Pugs.*, 500, 

var. ciliata Drabble, 509; mentd., 470. 

var, collina Pugs.*, 506. 

var. sabulicola Pugs,*, 506. 

var. tetraquetra Brib,, 504, 608. 

VM. tra&iiena Pugs*, 607. 


Euphrasia nernorosa Lbhr f. procuinbens 
Pugs.*, 607. 

X anglica P, 639. 

X brevipila, 538. 

X confusa, 537. 

X Pseudo-Kenieri, 537, 

— 7 ieniorosn II. Mart., mentd., 409. 

— nemorosa Pers., mentd., 467. 

— nitidnla Rent., 505, 508. 

— Oakesii Wettst., 479. 

— occidontalis Wettst., 469, 485, 502. 

var. calvescens Pugs.*, 503. 

var. minor Pugs.*, 503. 

var. prmcox Bucknall, 503. 

— officinalis Linn.. 117, 467,409,480,1)35. 

— paludosa Towns., mentd., 409, 488. 

— pauci folia Wettst.. ineutd., 478. 

— pectinata Ten., mentd., 472, 475, 478. 

— polyadena Gren. & Houx, 531. 

~ Portie, mentd., 475. 

— 1 Wide- Kerneri l^tgs., 485, 512. 

f elougata Ihigs.*, 513. 

— pulchella, mentd., 475. 

— pumlla Kerner, mentd., 477, 478. 

— rivularis Puys., 480, 525. 

f. rompacta IMgs.*, 526. 

— Rostkoviaiia Hague, mentd., 407, 409, 

471, 472, 474, 475, 477-480, 482, 
485, 522. 

var. minuta Beck, 527. 

var. obscura Pugs.*, 522. 

— rotundifolia Pugs., 485, 494. 

— salisburgensis Funvk, n»entd., 4()7, 409, 

476, 477, 479, 480, 532. 

var. hibernica Pugs.*, 489. 

— Schlaginlweitii Wettst., mentd., 478. 

— scotica Wettst., 409, 479, 482, 484, 488. 
f. estriata l\qs.*, 489. 

var. purpurascens Pugs.*, 489. 

X brevipila, 536. 

— stiriaca, mentd., 475. 

— stricta Host, mentd., 467, 469, 470, 472, 

474, 475, 477, 479, 480. 

~ suecica Murh. ^ Wettst,, mentd., 470, 
474, 475, 477, 482. 

— tatarica Fischer, mentd., 472, 477, 479. 

— tenuis Brenner, mentd., 477. 

— tricuspidata lAnn., mentd., 467, 479. 

— variabilis Druce ^ Dumb, 61 L 

— versicolor Kemer, mentd., 478. 

~ ViguTsii Davey, mentd., 470, 686. 
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Euphrama Vigursii Davey var. pallena 
JJuckiiall, (ViO. 

— Willkommii JFeHst., mentd., 479. 

Euthora cristata J, 239, 240, 

Extravaginale« liack.f 07. 

Fagus, mentd., 420. 

— sylvatica, mentd., 417. 

Ferraria undulata 54. 

Fostuca in New Zealand (W. O. Iluwartli), 
67-77. 

— ampla Hack.y (>5. 

— arundinacea, 77. 

— hromoides Linn., 57, 01. 

— contracta T. Kirke, 57. 

— Coxii Hack\, 57, 5H, 77. 

— dura Hosif 57, 07. 

— duriuscula Lhm.y 57, 5^, 00. 

-- erocta jyUrv.y 57, 5S, 77. 

— fallax 'rhuill,y 57. 

— littoralis LahilLy 57, 70. 

^ar. triticoides licnfham, 70. 

- Matthewsii Cheesem.j 58. 

— multinodis Vetvie ».V Jidck., 58, 71, 

— novie-zelandisD Cockat/ney 58, 00, 

— iiubigen.se Junyh.y 05. 

— oviiiu Linn,^ 57-00, 

subsp. brevilblia Hack,, 74. 

subsp. eu-ovina //acA. var. duriuscula 

llack.y 02. 

vai’. vulgarb llack.y 01. 

«ubsp. Matthewsii llack.y 57, o8, 04. 

var. ou-Matthew8ii.Sf{>etv/rM^, 05. 

var. grandiflora llowarth *, tiO. 

subsp. nov8D zelandia3 llack.y 57, 58. 

var. eu-nov8B-zelanditt3 llowarth*, 

03. 

var. grandiflora llowarth* , 04. 

var. pruiuosa Howarth ♦, 04, 

— Petriei HowaHh *, 01, 08, 09, 70, 71. 

— Porcii Hack., 71. 

— rubra Zmn., 57 -60, 71. 

subsp. eu-rubra Hack, rax, commutatu 

Gaud., 67. 

var. fallax Hack., 67, 76. 

var. genuina Hack, subvar. aren- 

aria Hack., 67. 

subvar. vulgaris Hack., 67. 

subsp. violaoea Hack., 76. 

var. fallaz Hack., 57. 


Festuca sciuroides Moth., 01. 

— scoparia Hook., 57. 

Ficus Carica, 035. 

— foveolata Wall., 221. 

— sp. n. (?), 221. 

Filago gerniauica, 085. 

Filipendula hexapetala, 035. 

Flustra, mentd., 234. 

Fceniculum vulgare, 117, 635 
Femes lbmentiiriu.s, 433. 

— igniariub, 418. 

Fragaria moschata, 035. 

— vcsca, 117. 

var. sylvestris, 035. 

brankenia, A llevifion ol the Australian 
Species of (V. S. Suiunierlia>e.M), 
337-387. 

— adpressa Summerhayes *, 342, 348, 350, 

372. 

— ambiia Ostenfeld, 338, 339, 347, 349, 

302. 

— angustipetala Smtmerhayea 348, 352, 

374. 

— annua Suuiuierhayca *, 339, 340, 349, 

350, 379. 

— brufhyjilivlla ^Su7?imerhayes*, 347, 350? 

355, 35(>. 

— bracteala Turez., 349, 351, .385. 

— cinerea A. DC., 347, 349, 350. 

— co?npacfa Ostenfeld, 382. 

— cunferta Diclti, 338, 341, 342, 347, 349, 

352, 353. 

— confusa Swmncrhayes*, 348, 351, 303. 

— counata Sprayuey 341 , 342, 348, 352, 

375, 379. 

— cordata J. M, Black, 339, 347, 349, 300; 

mentd., 362. 

— cupularis Summerhayes *y 348, 350, 371. 

— decurrens ^^Uamnerhayes *, 347, 349, 350. 

— deusa Summerhayea 339, 348, 350, 

373. 

— deserter um Swmnei'hayes * , 347, 351, 

358. 

— Drummondii Betiih., 337, 349, 351, 882, 

383. 

— eremophila Summerhayes *, 848, 352, 

375. 

— fecunda Summerhayes *, 348, 351, 367, 

368. 

— Fischeri Hicken, 345. 

— flabellata Sprague, 348, 352, 372, 378, 
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Frankenia folioBa J. M. Blacky 348, 350. 
370. 

^fruticulosa J. M. Black, 358. 

— fruticidosa DC., 387, 366. 

— fruticulosa Lehm,, 366. 

— frvUc^om Osborn, 336. 

— Georgii DieU^ 349, 361, 383, 384. 

— gloiuerata Turcz,y 341, 349, 361, 384. 

— gracilis Sufmnerhayes 342, 340, 362, 

880. 

— grandifolia Cham, Schl.j 346. 

— hamata Summerhayea^j 342, 349,361, 

881, 382. 

— intarioris Ostcnftldy 339, 347, 361, 368, 

369. 

var. compictia Ostenft'ld, 376, 377. 

var. parriflora Summerhayes*, 360. 

— irregularis Swnmnhayes *, 347, 360, 

368. 

— Jamesii Toi*r.y 346. 

F. Muell., 365, 369, 370, 377, 381, 

382. 

— U^m F. Muell. & Tate, 368, 360, 878, 

381,384. 

latior Spraym ^ Summei'haye$ 348, 

352, 376. 

— laxiflora Summerhayes *, *348, 351, 367. 

— magni6ca Sunimerhayes *, 348, 360, 368. 

— Maidenii Ostenfeld, 366. 

— muscosa J. M, Bhcky 348, 350, 370. 

— Palmeri Watnony 338, 846; men td., 347. 

— parvula Turcz,f 342, 348, 360, 363. 

— pauciflora DC., 837, 338 ; mentd., 339, 

342, 346, 348, 361, 368, 864. 

var. fruticulosa Summerhayes *, 366. 

var. Gunnii Summerhayes 866, 

367. 

var. longifolia Summerhayen *, 364 ; 

mentd., 366, 367. 

var. paleacea Diels, 368. 

— var. serpyUifoliu Benth., 363, 378. 

var. ihymoidei Bailey, 378. 

var. trichoBticha Simmet'hayeB ♦, 366. 

^pavciflora Benth., 366, 360, 866, 874, 
880. 

pawifiwa Ewart & Davies, 861, 870. 

— puHciflcTa Ewart, Kerr & Derrick, 879. 

Graham, 866. 

— Hook, f., 866. 

— pau^ifiora Maiden, 386. 

— ‘ paueifiora S. Moore, 858. 


Frankenia planifolia Sprague ^ Summer* 
848, 852,377. 

— pseud o-flabell a i a Summerhayes •, 34 8, 

*350, 372. 

— pulverulenta Lim.y 387, 838, 3*39, 350, 

386. 

— punctata Turcz.y 338, 347, 349, 356- 

858. 

— Bcabra Lindi, 348, 852, 874. 

— serpyllifolia LtndLy 338, 839, 342, 348, 

352, 373, 370, 378. 

var. eremophila J. hi. Black, 373, 

375. 

— serpyllifolia J. M. Black, 373, 375, 377, 

378, m, 

— serpyllifolia W. J. Bray, 363. 

— serpyllifolia Osborn, 371. 

— sessilis Sanmerhayes *, *‘147, 350, 353 ; 

mentd., 360. 

var. major Summerhayes *354. 

— setosa W. V. Fitzgerald, 349, 351 , 384. 

— speciosa Summerhayes *, *‘147% 349, *‘161. 

— Stuartii Summerhayes*, 349, 351, 382. 

— sub teres Summerhayes *348, 351, *369. 

— tetrapetala La bill., 337, 339, 347, 350, 

354. 

vai*. brachyphylla Bentb., 355. 

— tetrapetala Diels & PritzeJ, 353. 

— tetrapetala F. Muell. k Tate, 360, *3 h8. 

— uncinata Sprague Sf Summerhayes ♦, 349, 

851, 381, 382. 

Freesia refracta Klatt, 30. 

— Sparrmanni N, E. Brown, 30. 

Fritillaria cirrhosa D, Don, 227, 

var. brachyantha Marquand ^ Shaw*, 

‘ 227 , 

Fuebs, Leonhart, the Herbal of (T. A. 
Sprague k E. Nelmes), 545-642 j 
Index of Accepted Scientiiic Names 
of the Plants figured, 684-687; Index 
of certain Latin and German Names 
employed by Fuchs, 637. 

Fucus ceranoides Lirm,, 288, 254, 265. 
var. linearis Butt,, 238, 247, 254,255. 

— serratus Linn., 288, 252, 256. 

— spiralis Xwn., 238, 252, 253, 265. 

— vesiculosua Z., 288, 252, 263, 255. 
Fuuiaria ofilcinalta, 117, 635. 

Fungi, Biology of Wood-rotting-^conunon 
in Forest Areas (B. R. Bose). 417-488% 
Furcellaria fastigiata Lamour,, 240. 
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Gagea lutea, 636. 

Galaxia Thunb.^ 18. 

— fugacisBima Ihuce^ IH. 

— graiuinea Thunh,^ 18. 

— obtum Salisb., 18. 

— ovata Thunb.f 18. 

— versicolor Salinb., 18. 

Galeopsis Tetrahit Linn.f 218. 
i Jalium Aparine, 636. 

— Mollugo, 035. 

— veruin, 636. 

Gunoderma lucidum, 433. 

Gaultheria b’orreslii Diels f 198. 

— nuiumularioides D, Don^ 198. 

~ sp. n. (P), 199. 

— Veitchiana Craibj 198. 

— Wardii Marquand 4- 198. 

Geissorhiza Bellendeni MacOwan, 49. 

— bicolor N, tl Jlrotvn*, 44. 

— llrehrnii EckL, mentd., 47. 

— Drcgoi Bah'r, mentd,, 47. 

— excisa AV?*, 47, 

— graminifolia var. bicoK)!* 47, 

— hirta KeVf 47. 

— humilis A>r, 47. 

var. bicolor Baker y mentd., 50. 

var. grand iflora Baker y 44. 

— imbricatn Aer, 47. 

— pauciflora Baker, luentd., 49. 

— purpureo-lutea Baker, meiitd., 44. 

— quinqnaiigularis AkA*/., mentd., 47. 

— recurvifolia Klatt, mentd., 47. 

— Uochoana Suret, mentd., 49. 

— rochonsis Aer, 49. 

— secunda AVr, 50. 

var. raiHoaa Klatty 50. 

— setacea Baker, 50. 

— setacea Ker, mentd., 50. 

— seti folia Evkl., 50. 

Gelidium corneum Lamour,, 238. 

— pusillum Le Joi, 238. 

Genista germanica, 635. 

— tinctoria, 635. 

Gentiana, mentd., 152. 

algida Pall., 204. 

var. Romanzowii Ledeb,, mentd., 

m 

— amosna C. B. Clarke, f. pallida M ar- 

qmnd *, 204. 

— capitata Buch.-Ham., 204. 

— crassuloidea Bur, ^ Franck., 204. 


Gentiana Cruciata, 117, 636. 

— cyananthiflora BYanch., 204. 

— lhassica Bur kill, 204. 

— lutea, 635. 

— namlaensis Marquand 206. 

— oreodoxa U, Sm., 205. 

— phyllocalyx C. B. Clarke, 206. 

— prostrata llaenke var. bilobata Mar- 

quand •, 206. 

— — var. crenulatotruncata Marquand 

205. 

— Pulmonaria Turcz., 206. 

— sikkimensis C. B. Clarke, 206. 

— Tniilliana G. Forrest, 200. 

— tsarongonsis Balf. til. ^ Forrest, 206. 
lubiflor.i Wall, var, namlaensis Mar- 
quand*, 206. 

— Veitcbiorum lletnsL, 206. 

— Waltoni Burkill. 207. 

Geolropism of Pteridophyta. — IV. On 
Specificity in Graviperce])tion (T. L. 
Prankerd), 31/-336. 

Geranium dissectuni, 635. 

— polyanthes Edyew. Hook, /il., 166. 

— pratense, 636. 

— pyrenaiciim, 117. 

— Roberlianum, 635. 

— rotundi folium, 6.35. 

— saiiguiueum, 635. 

Gesneracese, 214. 

Geum intermedium X urbanum, 635. 

— urbanum, 117, 6.35. 

Gigartina mamillosa J. Ay., 238, 254. 

— stellata, 252. 

Gladiolus, 19. 

— alntus Linn., 19; mentd., 21, 30, .31, 

— alatus Thunb., 19. 

— alopecuroides Thunb., 19. 

— anceps Jacq., 20. 

— anceps Linn, fil., 19. 

— a7iceps Thunb., 19. 

— anguslus Linn., mentd,, 20, 33. 

— angustm Thunb., 20. 

— arcuatus Klatt, mentd., 31. 

— arenarius Baker, 26. 

— bicohr Baker, S3. 

— bicolor Thunb., 20. 

— hijlorus Klatt, 48. 

— Bolusii Baker, 23. 

var. Burchellii L. BoluS; 23. 

— bravteatus Thunb., 20. 
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Gladiolus brevifolius Jacq.y 20. 

— brevifolius Thunb., 20. 

— bullatus Thuub., 20. 

— corneas De la Roche ^ 28. 

— communis Thunb., 20. 

— confusus N. E, Brown »‘J1, 32. 

— cordatus Thunb. ^ 20, 21. 

— crispus Linn, fil., 21. 

— cnspus Thunb., 21. 

— ciispidatua Jacg.^ 33. 

— debilis Swis, mentd,, 48. 

— denticulatus Lam., JO. 

— elongatus Thunb,^ 21. 

— ©quitans Thunb.y 21. 

— exscapus Thunb., 21. 

— Fabricii Thunb., 22. 

— falcatus Linn, hi., 22. 

— falcatus Thunb., 22. 

— fasciatus Roetn. tSchult, mentd., 20. 
— fissifoUus Jacq., 53, 

— fkvuosus Linn. Gl., 22. 

— fexuosus Thunb., 22. 

— forinoaus KlaU.t mentd., 33. 

— fraterniis N. E. Brown 20. 

— ghnnaceus Thunb., 22. 

— gracilis Jacq.^ 21, 22, 24. 

— gracilis Thunb., 22. 

— gramineus Linn, hi., 22. 

— gramineus Thunb., 22. 

— grandis Thunb. ^ 22. 

— havstatus Thunb.., 22, 23. 

— hyalinu.s, mentd., 31, 

— iuGatus Thunb. ^ mentd., 20, 22. 

— involutus Baker, 23. 

— mvolutus J)e la Roche, 23. 

— ixioides Thunb,, 24. 

— junceuB Linn, til,, 24. 

— junceus Thunb., 24, 40. 

— laccatus Thunb., 24. 

— IcBvis Thunb., 24. 

— lax'us Thunb., 24. 

— linearis N. E. Bromi *, 48. 

— longijloms Linn, hi., 24, 26. 

— longijlorus Thunb,, 24, 25. 

— maculatus Sweet, 32. 

— marginatus Thunb., 25. 

— merianellm Thunb., 25. 

— merianm Thunb., 20. 

— Milleri Ker, mentd., 33. 

— montanuB Linn, hi., 20, 27. 

— - — var. nemoroius Baker^ 27. 


Gladiolus montanuB var. ramosus Baker, 
27. 

— montanuB Thunb., 26, 32. 

— namaquensiB Ker, 21 . 

— nomorosus N. E. Brown 27. 

— orchidi horns Andr., mentd., 33. 

— ornatus Klatt, 23. 

— Pappei Baker, 23. 

— parvifiovus Jacq., 26, 32. 

— permeabilis De la Roche, mentd., 21 

— plicatuB Linn., 18. 

— plica tuB Thunb., 28. 

— pulchellus Klait , 33. 

— punctatus Thunb., 28. 

— puniceus Lam., 24. 

— ramosus N. E. Brown*, 27. 

— reciirvus Linn., 28, 29. 

— recurvus Thunb., 28, 29. 

— r ingens Thunb., 29. 

— Rogers! i Baker, 23. 

— svcundus Thunb., 30. 

— secnriger Ait., 50. 

— segetum Ker, 20. 

— .sefifoliHs Linn, til., 30. 

— seiifolins Thun))., 30. 

— S2}arrma7ini 'Fliunb., 30. 

— spathaceus Pajpe, 20. 

— spaihaceus Linn, hi., 30. 

— sjutthaceuB I'huiib., 30. 

— speciosus Thunb., 30. 

— BpicatuB Thunb., 31. 

— spiralis Thunb., 31. 

— st rial US Solunder, 25. 

— S7ihulatus Vnbl, 32. 

— Tauberfianns Schlechter, 23. 

— tenellus Jacq., 24, 81. 
tenellus Baker, 32. 

— tenellus Thunb., 81. 

— Thunbergii Eckl., mentd., 23. 

— trichonemifolius Ker, 31. 

— trirnaculotus Lam,, mentd., 20. 

— innervis Thunb., 22. 

— fristiB Thunb., 82. 

— triticeuB Thunb., 32. 

— tuhifloruB Linn, hi., 32. 
tubiJloruB Thunb., 32. 

— undulatus Jacq,, 83, 

— undulatus Thunb., 83. 

— unguiculatus N. E. Brovm*, 27. 

— villoBUB, Ker, 24. 

— vinulus KlaU^ 20, 
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Gladiolus viperatuB Kev^ mentd., 

— virescens Thunh., 

— WaUonius Thiinb., l]:\. 

(Jlaucium flavum, 635. 

(Ueclioma coinplanata Turril/, 217. 

— lioderacea, 1 1 7, 635. 

Glycyrrhiza glabra, 117, 635. 

Gomontia pol^rliiza Iior?i. St' Flak., 237, 

255. 

Good, K. IVG., Taximomy and Geo^rnpbv 
of tlie Sino-IIirnabiyan genus (Veman- 
thodiiim Bv/ith.y 256-316. 

Gossypium bcrbacLMiin, 63)5. 

Gracilaria conftu’Noides Grev.^ 239. 

Grillithsia &eta(*oa A(/., 240. 

( Iroves, J., On Oharopliyta colb t icd 1,\ 

Mr. T. B. Blow in Madagascar, 125 
13H. 

< luelden.staodtia binialaicn Balrr, 171. 

G^ ninadenia cmiopsea, 1 17, 6.35. 

flaake Luniborti incntd., 410. 

llabcimria bifolin, 63)5. 

— chr}sea IF, B' 225. 

Ilalcira elliptica I). i>>w, 20S. 
llainiltonin paavo(»lons 180. 

Hehea orchutiflova iOcbl., 26. 

— ramom JCclil., 27. 

— tahularia lOckl., 2(i. 

Hedera Ildix, 118, 635. 

Ilelichrysuin artuiariiiin, 035. 
llelixyra, 15. 

— setifolia N. K. Brown y 39. 

Ilellcborus fad id us, 635. 

— xiridis, 1 18, 635. 

IIelmintho.‘«tac)iys zcylanica, luentd., 646. 
Ileniipbragina iKderoiibyllum, nicntd.,175. 
Heracleum Sphondyliuin, 118, 635. j 

Herbal of Leonbart Fucbs (T. A. Sprague & . 

E. Nelmos), 545-642; of Otto Brunfels : 
(T. A. Sprague), 79 124. | 

Heritiera minor, mentd., 428. ' 

Herniaria glabra, 118. 

Uesperantba ciiinamoinea AVr, 46. 

— faicata Aer, 47, 40. 

— graminifolia Sweety mentd., 29, 47. ; 

— pilosa A>r, 47, 49. 

— radiata Ker, 28, 29, 

— recurva Aschenon ^ Oraehner, 28, 

29. i 


Hesperantba setacea FcJcLf 29. 

Hesperia matroualis var. hortensis subvar. 
albiflora, 635. 

subvar. purpurea, 635. 

Ileterosipbunia cocci nea, 234. 

— plumosa Bdtt.f 230. 

11 exagio ttis Hexuosa iSweef^ 52, 53, 

— longifolia Vent.y 52, 53. 
llieraciuin Pilosella, 118, 635. 
Iliklenbrandtia s]>., 240. 

Holden, H. S., Wound Reactions of 
Ankvvopteris corrugata, 643 655. 
Ilouieria colliua Vent.^ 51. 

— tdcgans Sweety 38. 

— ininiatn Sweety mentd., 38, 61, 53. 

-picuta Sweety mentd., 52, 53, 

— \irguta Surety mentd., 52. 
llomogyne, mentd., 261. 
liordeuni distich on, (>35. 

— tctrastichnm, 635. 

— \ ulgare, 1 18. 

llowarlb, W.O., Kestuca in New Zealand, 
57“ 77. 

llumulua Liipuliis, 118, 635, 

Hydrangea heteromalla IK Don \ar. pnrM- 
ilora MarquanO ^ Shatc*^y 183) 

Hyella ca‘spitosa Born. <S' Flak , 236. 249, 
255. 

Hy meiu)dictyon, 423. 

— excelsuni, 424. 

Hyoscyainus iiiger, 118. 

var. pallidu.s, 635. 

Hypericum birsutum, 635. 

— montanuin. 635. 

— perforatum 118. 635. 

Ilyssopus ufliciiialis, 118, 635. 

Iberidolla Andersoni Hooh. fil. Thorns.^ 
Kkb 

— tibotica Marquaml 6f' Shaw 163. 

Ilex aquifolium Litm, var. Caspia Loes., 
168. 

— Gongoiihn, mentd., 455, 460, 464. 

— Martiniann, mentd., 440, 455, 400, 464. 

— paraguensis, mentd,, 443, 453, 455, 460, 

464. 

— Pernyi Franck.^ 168. 

Impatiens arguta Ilooh, JU, ^ 1 horns. y 166. 

— Balsamina, 636. 

— cristata Wall.^ 166, 



$88 


niDEX. 


Impatiens fragicolor Marquand Sf Shaw 
167. 

— njiiuana Marqmnd ^ Shaw 167. 

— oxyanthera I£ooli,fiL^ mentd., 167. 

— sulcata WalL^ meiitd., 167. 

— Tbomsoni Hook,fiL^ mentd., 167. 

— uligiiiosa Franch.y mentd., 167. 

Incar villea grandiflora Bur. ^ Franck. y 
214. 

Indigofera pseudotinctoria Matsum., 170. 
Intravaginales Hack.y 61. 

Inula Helenium, 118, 635. 

Iridaceas of Thunberg’s Herbarium (N. E. 

Brown), 16-55. 

Iris, 15. 

— angusta Thunb., 33. 

— bicolor Lliidl., 36. 

— bi flora, 33. 

— hituminosa Thunb., 33. 

— cUiata Thunb., 33. 

— Clarkei Baker, 225. 

— compressa Linn, fil., 34, 36, 42. 

— compressa Tbuub., 34. 

— crassifolia Lodd., 36. 

— crispa Thunb., 37. 

— edulis Thunb., 37. 

— foetidissima, 636. 

— germanica, 118, 635. 

— goniocarpa Baker, 225. 

— Gueldenstaedtii Klatt, 43. 

— minuia Thunb., 38. 

— vwrcBoides Lodd., 30. 

— papilionacea Thunb., 38. 

— pavonia Thunb., 38. 

— plumaria Thunb., 34, 38, 42. 

— polystachya Thunb., 38. 

— Pseudacorus, J 18, 685. ' 

— ramosa Thunb., 38. 

— ramosissima Linn, fil., 38. 

— setacea Thunb., 30. 

— aetifolia Linn, fil., 39. 

— sp. n. (?), 225. 

— spathacea Thunb., 39. 

— apathulata Linn, fll., 39. 

— tncuapidata Linn, fil., 39. 

— trictiapis Thunb., 39. 

— tripetala Linn, fil., 40. 

— tripetala Thunb», 40. 

tristie Thufik,, mentd*, 34, 40. 

— triatis Linn, fil., 40, 42, 

^ — virginica Thunb., 43. 


Iria viacaria Thunb., 48. 

Isactis plana Thur., 236, 253. 

Isatis tinctoria var. aativa, 635. 

var. vulgaris, 636. 

Isnardia palustris, 118. 

Isthmoplea, mentd., 249. 

Ixia, 43. 

— africana Linn., 50. 

— aristata Thunb. , 43. 

var. elegana Baker, 43. 

— ariatata Ker, 44. 

— bieolor Thunb., 44. 

— buWifera Thunb., 45, 

— btilhocodium Thunb., 46. 

— Candida Bed,, mentd., 44. 

— capillaris Linn, fil., 46, 49. 

— cmpillaria Thunb., 45. 

— cinnamomea Linn, fil., 46. 

— cinnamomea Thunb., 46. 

— coccinm Thunb., 46. 

— columellaris Ker, 48. 

— conica Saliab., mentd., 43, 48, 49. 

— corymhoaa Thunb., 46. 

— criapa Linn, til , 46. 

— criapa Thunb,, 46. 

— crocata Thunb., 46. 

— crocea Thunb., 46. 

— dubia Vent., mentd., 49. 

— elegans N, L\ Brown ♦, 43. 

— elliptica Thunb., 46. 

— erecta Thunb., 46. 

— erecta Berg, mentd., 46. 

— e.vci8a Linn, fil., 47. 

— exciaa Thunb,, 47. 

— falcata I/inn. fil., 47. 

-falcata Thunb,, 47. 

— fenestrata ITiunb., 47. 

— fistuloaa Andr., 29, 

-fruticoaa Linn, fil., 47, 56. 

— fmticoaa Thunb., 47. 

— fugaciaaima Linn, fil., 18. 

— ~ galaxia Linn, fil,, 18. 

gladiaia Linn, fil,, 53. 
hh*ta Thunb., 47. 
humilia Thunb., 47. 

— incarnata Jacq., 49. 

— larwea Thunb., 48. 

— leucantha Jaeq., mentd., 43, 44. 

— linearia Linn, fil, 48. 

— linearia Thunb., mentd., 46, 48. 

— longifolia 52. 
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Ixia longituba N. E, Brown 44. 

— maciilnla Ltnn.^ 49. 

— 7nnculata Thunb., 48. 

— inicrandra Bakery 44. 

— minuta Linn, til., 49. 

— minuta Thunb., 49. 

— inonadelpha Ee la Ttovhoy 19. 

— monadelpha Kckl., 46. 

— monanihos 'rhunb., 49. 

- paniciilata De la Roche, 24. 

— patens Ait., nientd., 44, 40. 

— patens GawL, nientd., 44. 

— pendula Thunb., 49. 

— pentandra Linn, til., 49. 

— pentandra Thunb., 49. 

— pilo8n Linn, til., 49. 

— pilom Thunb., 49. 

- plicnfa Linn, til., 18. 

— polystachva Linn,, mentd., 4 1, 40, 49. 

— polystachya Thunb., 49. 

— radians Thunb., 49. 

— radiafa Jac<|., 29. 

— reflern Thunb., 49. 

— reticulata Thunb., 49. 

— retusa, inentd., 48, 

— scariosa Thunb,, 49. 

— scillnris Thunb., TiO. 

— secnnda Thunb., 50. 

— setncea Thunb., 50. 

— .‘specio.‘<a Andr., 40. 

- squalida Thunb,, 50. 

— mhlufea Lam., 40. 

— tubulnsa Ilouttnyn, nieiitd,, 21. 

— viriditlora I, am,, 50. 

— viridis Tluinb., 50. 


.1 uf^lans regia, 005. 
duniperus communis, 118, 005. 

— inr'ur^a Buch,-Ilam., 224. 

— Sabina, 605. 

— squamata, nientd., 450, 155, 457, 459, 

402, 400. 

— uvifera, nientd,, 450, 455, 457, 459, 

402, 463, 


Kingdon-Wardia Marq^mnd^, 207. 

— codonopsidoides Marqtmnd*, 207. 
Kjellmannia, mentd., 249* 

Knautia arvensis, 685. 
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Kylinia, 250. 

— I’OHulata Rosenv,, mentd., 246. 

— scapm Lyh^y 205, 208, 245, 250. 


Lactuca Dubyeea C. H. Clarke, 194. 

— saliva, 005. 

var. crispa, 005. 

— Scariola, 605. 

— Soiiliei Franch.y 194. 

— virosa, 118. 

Lagenaria vulgaris, 118. 

var. clavata, 005. 

var. Gourda, (505. 

var. turbinata, 0,35. 

Lagotis glauca J, Gnerin , 215. 

I^ambert, Aylmer ijonrke and his * De- 
scription of the Genus Pinus * (Reii- 
kema .Vrdagh), 409- 101 ; Letters to 
Sir .Tiinies E. Smith extracted from 
Smithian Correspondence (S. Savage), 
405;2Li-t of Publications, 404. 

Laminaria, mentd., 204. 

— digitata Lamour., 207, 241, 242, 248, 

252, 255. 

— intermedia Fosl, var. longipes FosL, 

207, 218. 250, 252, 251, 255. 

— saccharina Lamour , 204, 207, 242, 252, 

Lamium album, 118^ (>,‘>5, 

— maciilatuni, 1 18. 

LapeM'ousia acideata Sweet, 19. 

— an ceps Baker, 19. 

— anceps Ker vV: Sweet, 20. 

— uziirea Eckl , 40. 

— compre.vsa Pourret, 19. 

— cruenta Daker, 21. 

— divaricata Daker, 00. 

— Fabricii A>r, 19, 22. 

— falcata Ker, 22. 

— fissifolia Ker, 20, 53. 

— Jacquinii K, E. Br. *, 20. 

— juiicoa Pourr.y 22, 24, 46, 54. 

— laxa N, E. Broivn*, 24. 

— Pappei Baker, 22. 

— purpiireolutea Baker, 46. 

— serrnlata Scblechter, 19. 

— - setifolia, K. E. Brown 30, 

Larix decidua, 635. 

— Griffitbii Hook, fil, ^ Thoms,, 225, 

3e 
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Larix occideii tails, meutd., 417. 
Laserpitium latifolium, G35. 

Lathyrua sativus, 635. 

— sylvestria, 635. 

— iuberoaiis, 635. 

fjaurencia pinuatifida Lamoiir.f 235, 
239. 

Lavandula otticinalis, 635. 

— Spica, 635. 

— StcBchas, 635. 

Leathesia difformia Aresch,^ 237. 

Leclercq, 8., k M., Paypfiiio- 

pliyllum (jilkiiieti, ap. ii., 1-14. 

Lemna ap., 118. 

Lens culinaris, 118, 635. 

Leuzites nialaccen&is Sacc, Cub., 425, 
426, 433, 434. 

Jjeonhart Fuchs, The Herbal of (T. A. 

Sprogue k E. Nelmes), 545-642. 
Leontopodiurn naniun Hand,-Mazf,j 190. 
Leoniirua C.irdiaca, 118, 635. 

— Marrubiastrinn, 118. 

Lepidiuiu campestre, 635. 

— latifolium. 118, 635. 

— niderale, 118, 635. 

— sativum, 1 18, 635. 

Leptodennis acabrida Hook, /iL, 189. 
Leptopterophyllum f, 396, 412, 413. 

— Nathofati Thomas * 393, mentd., 403, 

413. 

Leucojum veniura, 118, 635. 
Leuco.sceptrum canum Smith, 219. 
Levisticum officinale, 118, 635. 

Leycestcria fonno-ia Walt. var. stenosepala 
liehdrr, 188. 

Ligularia, 259-263, 313, 314. 

— arnicoides IJC., 287. 

var. (flahraia DC., 288. 

— cremanl hod hides TIand.-Mazz., 279. 

— frigida Svh. Bip.^ inontil., 294. 

— luelanocephala Frunch.^ 262. 

— nana I )ecne, 300. 

— pleurocaulis Unnd.-Mazz., 290. 

f. uberrima Iland.-Mazz., 290. 

— reniforniis DC., 277. 

— retusa DC., 278. 

Ligustrum vulgare, 635. 

Lilium, 227. 

candidum, 118, 636. 

— croceum, 118, 635. 

— hyacinthiuum E, H, Wilsony 226, 


Lilium Mirtagon, 118, 635. 

— nannm Klotzsch, 227. 

— taliense Franch., 226. 

— tigriiuini Ker^Gawl,^ 226. 

— Wallichianum Schultes 227. 

Linaria .spurin, (>35. 

— vulgari-4 118, 635. 

- yunnanensis W. Sm., 209. 
Lindi'iibergia gnindiflora Benth., 210. 

— ( T ri Hi Lh i i Hook. 

Lindera, mentd., 140, 144-146. 

- cinnamomifolia, nienfd., 146. 

— — var. purifciR, nicMitd., 146. 

— inegaphylla, me'iitd., 144, 145. 

— Oldhami, mtuitd., 145. 

— rubronervin, mentd., 144, 145. 

— strychnifolia, mentd , 144, 

Ijiniim u>itatiH.simuni, 118, 635. 

^A^tora ovatn, 118, 635. 

Lithoderma fatiscens Aresih., 237, 242, 
252. 

Litljopli}llum incrustnns PAtV., 240. 

— pii.‘<tulatum Fosl.^ 240. 

var. Laminarias Fosl., 240. 

Lithospermmn arvense, 635, 

-- officinale, 635. 

lathothaninioii incnistans, 252, 254. 
Lit(8iph(»n Laminaria Harr.y 237. 

Lit'Ca, mentd , 140, 145. 

Lloydia Delavau F/anch.^ 227. 

— oxycarpa F ranch., 227. 

— s<*rotiiia Street, 228. 

f. parva Martittand vjl* Shaw*j 228. 

— tibetica Baker ^ 228. 
i^obaria pulmonaria, 636. 

Lomatogonium deltoidoum Mtu'quimd ♦, 

207. 

— oreocharis MarqtKtnd^ ^ 207. 

Lomentaria artictilata Lymjh., 239. 

— clarellofta GaiH , 239. 

— rosea Thttr., 235, 239. 

Loiiicera cyanocarpa Franch,^ 187. 

var. porphyrantha Marquand ^ 

Shaw^f 187. 

— hispida Pali,, 187. 

var. chaetocarpa Batalin, 187, 

— — ' var. setosa Hook, Jil, ^ Thoms,, 

187. 

— lanceolata Wall,, 187. 

— litangeiisis Batal., 187. 

•— Myrtillus Hook. Jil, ^ Thoms,, 188, 



INDEX. 


691 


Lonictira ovalift HataHn var. 

Marquand ^ Shaw *, ] 88. 

— Periclyineniiin, (»85. 

— setif^ra Fraach., 18>^. 

— Hp. 1 18. 

- loineiitella Hook jil. Thoms. ^ 188. 

- IrichojuKla Fntnch,, 18?^. 

- Webbiinia li'al/,, l^8. 
liOtuH comic ulatiiM, 63o. 

Lupin us albus, (i3o. 

L\ chilis atsaeiisis Marqimid *y H>‘b 184. 

— Loroiiuriu, 118. 

— iiiinilaciisis Alarqftaod*^ 184. 

— ni^rcscco Fdqetv., nientd., KJo. 
rubricnlyx Marquand 164. 

— liistis Jiv72f/ey meiitcl., 164. 

Waidii Marquand *y menid . 163, 16.^). 
lAcopsis avvcnsis, 635. 

LUc, L., Marine Algfc of fl(»iuc Girinan 
Warshijis in Scapa Flow aiul of the 
Neighbouring Shores, :?3F2.‘)7. 
Lyngbva ninjiHcula Harv , 236, 253. 
Lysiniachia NunumilariR, 635. 

— vulgaris, 635 ; nientd,, 653. 

Machilus Kurzii Kim/y 220. 

Madura aurantiaca. nientd., 413, 453, 45.5, 
460, 464. 

M.'esa, .sp. n., 201. 

Magindia ro.*itrata 115 TF. Sm., 158, 
Mnlionia acanth/fo/ia (1. Don, l(iO. 

— nai'aulei'sis JH\, 100. 

Muianlheinuin Inlbliuin, IL'^. 

MaliH, .sp. n. ('), 1 r<). 

spcctabili'^ Forkh., n enld,, 176. 

Malva Alcen, 1 18, 635. 

' rot nudifoha, 1 18, 6.‘J5. 

- sylvestii'^, 1 18, t;65. 

.Mandragora otlidnaruin, 635. 

Mangifera indioa, 4 It), 421, 422, 428, 120. 
March ant in polMimrpha, 118, 635. 

Marine Alga) of some (lerinan \Varslii|H 

in S( apaFlow and of the Neighbouring 
Shores (L. L}le), 231-257. 

Marquand, C, V. B., The Botanical C(d- 
lection made by Captain F. Kingdiui 
Ward in the Eastern Iliiwalaya and 
Thibet in 1924-25, 149-230. 
Marrubium vulgare, 118, 636. 

Marsdenia luoida JSdpew.y 202. 


Marsdenia, sp. n. (K), 202. 

Matricaria (3iainomiJla, 118, 635. 

— inodora, 635. 

Matthiola iiieaini, 118, 635. 

Meconopsis, lueiild., 152. 

M(*dicjigo lupiirmii, 118, (>35. 

M»*lumpyriiiu arveii'C, 118. 

Mda^plucuila graniinea, Kery 22. 

Melilotn.N dentata, 035. 

— ollidnali.s, 1 18. 

Me ‘li.‘^>a officinalD, 118, 635. 

Melittih Mellissoph} lluin, (>35. 

Mi4oh*‘sia Lojolisii, Jhis&ar.y 240. 

Mentha aquatica, 6,35. 

— arvensis, 635 

— geiitilis, 635. 

— Piilegiuin, 1 18. 635. 

— rotundifiiha, ti.'Jo. 

— sati\a, t)3>5. 

— sp , 118. 

— .s}lvestn>, 635. 

— viridi^, 635 
Mercurial’s annua, <>35 

— pereniiis, 635. 

Men'sto8ti^7)ia la.ntui A. Dietr., 24. 
Mesembrvanthemuni, mentd., 15. 

Mesozoic C’\cndean Fronds, Further Obser- 
Mitions on the Culich* Structure of 
tll. Haui'^haw Tlioiuas), 389-416. 
Metaclep.s}(lropHj> iluplex, lueiitd., 653. 
Meuiu atha'uanticuui, 1 18. 6.35. 

Mieiaiithus alopeciinuih's AVA/., J{l. 

— listuh)-u> Ac/./., 19. 
plantagincn.s FrU , ID. 

Mieruglossa alhtwcens (\ />. CLirkey ISt). 
Mi(roiuciia Pij»‘r“]la 1>(\, ineiitd., 2l6. 

— W’ardii Marquand cS* S/unv 21t). 
Micr«>ula sikkiineu'^is flemsi , 209. 

— tib‘4ica Ma^t (m.y 209. 

Mixtic Hack , 67, 

Monioidica BaLainina, 635. 

Mono>tioma fuscum Wittr. \ar. Blythii 

Uatt.y 234, 23(i, 250. 

— Grevillei BV/ri*., 23(). 

Mvntbretia striata Baker, 25. 

Morcea, 15, 16, 50. 

— africana Thunb., 50. 

— angusta Kery 33, 37. 

— aphylla Linn, fil., 50. 

— aphylla Thunb., 60. 

— aristata Aschet's. <S’ Graebn., 39. 

3e2 
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Moreea bennndiana Thunb., 51. 

— hicalor Spae, 36. 

— bituniinosa AV, 83. 

— ce^rulea Thunb., 5 j . 

— catenulata Lindl., 36. 

— chinemis Tlmiib,, 51. 

— ciliata Ker^ 33, 38. 

— collina Thunb., 51. 

— crispa A"er, 37, 42. 

— crupa Thunb., 51. 

— dichoioma Thunb., 52. 

— edulis Ker, 52 ; inentd., 54. 

— edulis Linn, fil., 37, 38. 

— filiformis lunn. til., 52. 

— filifvrmis Thunb., 52. 

— Jlex'HOsi. liinn. til., 10, 52. 

— Jlexmm Thunb., 52. 

— gigantea Klaii^ 51. 

— gladiata Murray, 53. 

— gladiata Thunb., 53. 

— glaucopis Drap., 39, 

— graiidiflora Eckl.j 51. 

— iridioides Linn., 34, 36, 

var. catemdnta Laker, 36. 

— — var. prolong ata Baker, 37. 

— iruHoides Linn, til., 42. 

— iridioides Thunb., 63. 

— iriopetala \9X.Juncea T.inn. fil.,,37, 42. 
var. vegetOf Idun. fil., 38, 42. 

— juncea Linn., 40-42. 

— lungifolia Sweet, mentd., 38. 

— lugens Linn, til., 53. 

— melaleuca Thunb., 53. 

— minuta Ker, 38. 

— mira Klatt, 38, 42, 

— monophylla Baker, 40. 

— omta Thunb., 53. 

— papilionncoa Ker, 38. 

— pavonia Ker, 38. 

var. lutea Baker, 38. 

— plumaria Ker, 38, 42. 

— poly an Ih os Linn.Jil., 53. 

— polganthoB Thunb., 40, 58. 

— polystachyn Ker^ 38. 

— pu&illa Thunb., 64, 

— ramoea Ker, 38. 

— raraosijjsima JDrnce, 88, 

— setacea Ker, 89. 

— setifolia Bruce, 89. 

— apathacea Ker, mentd*, 89. 

— Bpathacea Thunb., 64, 


Mortea spathulata Klatt, .39, 

— spiralis Linn, til., 54. 

— spiralis Thunb., 54. 

— tricuspia Ker, 39. 

— tripetala Ker, 40. 

— tristis Ker, 42. 

— uinbellata Thunb., 54. 

— undulata Ker, 61. 

— undulata Thunb., 54. 

— unguiculata Gav)l., mentd., 38. 

— vegeta Jacq., mentd., 42. 

— vegeta Fiinn., 34, 30 ; mentd,, 38, 42, .5.3. 

— vegeta Murra}^, 42. 

— villosa Ker, 39. 

— viscaria Ker, 43. 

— xerospatha MacOwnn, .39. 

Morina betonicoides Benih., 18J). 

— longifolia Wall., mentd., 18t>. 

— sp. n., 189. 

Moms nigi’a, 035. 

Muscari botryoides, 685. 

— comosum, 635. 

Myosotis pnlustris, 118. 

Myricaria germanicn, 035. 

— prostrate Benth. ^ Hook.JiL, mentd., 

166. 

— Wardii Marquand ♦, 166. 

Myrionema vulgare Aast’wr., 287. 
Myriophyllum, mentd., 645. 

Myriotricha tiliforaiis Ilarv,, 237. 

Myrsine somiserratu Wall. var. sub.«»pino8a 

C. B. Clarke, 201. 

Myrtaf^em, on the Cuticles of some Decent 
and Fossil (Baudulska), 657-071. 

Narcissus Pseudo-Narcissus, 118, 
Nasturtium officinale, 636, 

Nelmes, E., see Sprague, T, A. 

Nepenthes arnpullaria, mentd., 444, 455, 
460, 404. 

— lialtlesiana, mentd., 444, 455, 460, 464. 
Nopeta Cataria, 118,636. 

— ccerulescens Ma.xim,, 217* 

— Hemsleyam Oliver, 218. 

— Thomaoni Benth., 21 7. 

Nerium Oleander, 636. 

Nigella arvensis, 636. 

— damascena, 686. 

— sativa, 686. 

Nilssoniat, 401, 402, 411, 413. 

— mediana f, 409. 
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Nitolia Ayardh, 127. 

— acuminata Bmun, 120, 127. 

— Blowiana J. Groves KM. 

— dualis Nordst.f nientd., 134. 

— fiiicata Agardh, ]2(), 132. 

— {rraciliforrais J. Groves ♦, J28. 

— jrracilia, 12G, 12G. 

— infequalie ♦/. Groves^y 127. 

— leptovlada Hraun, 130, J31. 

— lepto4act}'la J. Groves vur. mega«‘poia 

J. Groves % 132. 

— Icptosuina Nordst.f nientd., 13>2. 

— mucronata Miquely 120. 

— — -^ar. mobilifi J. G roves ^y 127. 

— oli{.»()spira, uieiitd., 120. 

— poif/f/ioe/iin lirniiii, Ki2. 

— lioxhtuyhii ISram). 132. 

— splia-rorejdiala J. Groves *y K‘Jt). 

— tenuisi^iinfi Kutz.y 120. 

— viir. callista J. (troves ^’y 120 

— traiiHluceiiiS, nientd., K‘il. 

— \f*nnic‘ulala *7. Groves*y 131. 
Nit(»pliyllum laccrutiuu (rn‘t\ f, replaiia 

Li//ey 230, 247. 

— rejilmis Zan., 247. 

NiitMiia frutico.sM Bahr, 47, 7)3. 
Noej^eratliia Li/idieq vJj* IluttoUy nientd., tb 
Xoniocliai‘i> naua /t. //. II liso^t, 227. 
Nupliar luteuin, 11>^, 03(i. 

N' 3 'inpha?a alba, 118, 030, 


OctMinia, 3^18, 339. 

Ocimuni llasiliciim \ar. inajus, 1 18, 03(>. 

var. minimum, iUlo. 

var, vulgare, (>3t>. 

Odontbalia dentata Lyntfh.y 231, 230, 212, 
254. 

Ononis .spinosa, 030. 

Ouopordon Acantliiuni, 118, 030. 

Onosma Iloukori C, />. (Jlarkey 209 

— Waddellii Duthicy 209. 

Ophioglossiim vulgatuni, 030. 

Ophrys apifera, 030. 

— fuciflora, 118. 

Orchis maculata, 036. 

~ raascula, 636. 

— militaris, 118, 030. 

— Morio, 118, 630. 

— purpurea, 118 . 


Orchis ustulata, 630. 

I Oroocharis (P), 214. 

Oroogenia Munroi J, M, JohnstoUy 200. 

; Origanum Majorana, 030. 

~~ viilirare, 118,030. 

i Osfillatoria ninrgaritifera Kiitz.y 230, 252. 
Osnmrida, 335. 

— cinnaniomca Liim.y 323, 325, 327 ; 

ineiitd., 329-3>33. 

— pracilis, 320, 322 ; inentd., 323, 325, 

327, 329-332. 

— repalis, 317, 320, 322; mentd., 3,23, 325, 

320-332. 

, \ar. japonica C Chr.y 325, 327 ; 

I mentd., 329, .‘131, 332. 

I var. uiidulata Hort.y 327, 320, 331, 

’ 332. 

Ostri'obiuni (iuekftlii Bom, Flah.y'SMy 
\ 242, 249, 250, 255. 

: (Hozaiuitest, 390-402, 411, 412. 

> — IViMtuiuntcdi /Af/nofy 31)8. 

* — grajihicu.'. t- 399. 

— Maudelslohi .St'/f/m;), f, 400. 

' n/y/M.-?)/.*? lvra‘<>ert, 400, 401. 

' iribeiroaiui& lleer% 398. 

Orrida anccps Spreng., 19. 

Oxalis Ac«*t()Solla, 1 18, 030. 

Ovvria dig^na Jlilty 220, 

Oxytropis l!i])ponica Gaud. \ai‘. xanthautlia 
* Baker y 172. 

; — yun uaneusis i^Vawc/t., 172. 


I Pieonia Dtduvayi Franck, var. lutea Finet 
! vV < » ay nr pa in , 1 58. 

j - Ddavay, 158. 

I — ofliciiuilis, 118. 

i — peregrina, <>30. 

j Paboopitys Milleri, mentd,, 12. 

I I\ma,v pseudo-f/i?iseHr/y Wall., 180. 

! Paiiiciim milinceuni, 118, 630. 

j Papaver lllimas, 1 18, 030. 

j — somniferiiiii, 118, 030, 

I Paracaryum glochidiatiim C. B. Clarke) 

I 209. 

Paraquilegia microphylla Drummond 
HutcMnsoHy 150, 

Parietaria oflicinalis, 118, 036, 

Paris qnadrifolia, 030. 

Pastinaca saliva var. edulis, 630. 
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Pastinaca sativa var. sjlvestris, 636. 
Pauridia hypoxidoides Harv., 49. 

— minuta Dur. Schim, 49. 

Podiciilaris, mentd., 162. 

aphyllocaulis JIaiid.-Mzt , 21 2. 

— aschisiorrhynclia Mavquand Shair 

210. 

— bella Hook, Jil, var, liolophylla .!/«/•- 

quand Shaw 211, 

f . rosea Marqmnd iShatv *,211. 

— cephalantha Franck,, 211. 

— cheilauthi folia Schrenk, 211. 

— cryptantlia Marquand Shaw*f 211. 

— densispica Franck., 212. 

— Elwesii Hook.fih, 212. 

— gracilis Wall,, 212. 

— ingeiJs Maxim,, 212. 

— insignis Bonati, mentd,, 210. 

— integrifolia llook.Jll,, 212. 

— longiflora liudolph, 212. 

— macraiitlia Klotzsck, mentd,, 210. 

— mollis Wall., 212. 

— mychopbila Marqmnd Shaw*, 212. 

— Oederi JaA/, 21 J, 213. 
pectinata Wall., 211, 213, 

— rhinantlioides Schrenk, 213. 

— Koylei Maxim., 213. 

var, cinerascens Marqmnd Shaw*, 

213. 

— Scullyana Prain, mentd., 210. 

— fiiphonantha 1), Don, 214. 

— Bzechuanica Maxim., 214. 

— trichoglossn Rook.JU,, 214. 

Pelvetia, 262, 263. 

— canaliculata Dene. ^ Thur,, 238. 
Percursaria percursa Roeenv., 236, 

Petasites hybrid us, 036. 

Petrocelis cruenta J, Ay,, 240, 262, 254. 

— Hennedyi Bait., 240. 

Petroselinum hortense, 636. 

Peucedanum Oervaria, 630. 

— officinale, 630. 

— Ofltruthiiim, 118, 636. 

Peyrotisia uculeata Sweet, 19. 

Peyssonelia Dubyi Crn.j 240. 

Phaseolus vulgaris, 636. 

Phlogacanthus thyrsiOorus Neee, 216. 
Phlomis bracteosa Moyle, 218. 

— tibetica Marquand ^ Shaw ♦, 218, 

— — vai*. Wai*dii Marqmnd ^ Shaw*, 


Phyllitis Scolopendriiim, 118, 636. 
Pliyllocladus trichomaiioides, mentd., 468. 
Phyllophora Brodiesi J. Ay., 239. 

— Traillii Holm. Bait., 236, 239, 247. 
Physalis Alkekengi, 118, 636. 

Picea, 224. 

Pieris formosa D. Don, 1 99. 

— ovalifolia D. Don, 199. 

— sp. n. (?), 200. 

Pimpinella Anisum, 1 IH, 636. 

— major, 636. 

— suxifraga, 118. 

— teiiera Benth., 185. 

Piuguicula alpina Linn., 214. 

Piims, 224. 

— Abies, mentd., 462, 464, 466, 458, 461. 

— alba, mentd., 462, 464, 466, 468, 461. 

— Armandi Fra^ich., 224. 

— balHamea, mentd., 462, 454, 466, 468, 

461. 

— Banksiana, mentd., 452, 453, 455, 456, 

458, 461. 

— bracteata, mentd., 466, 460, 462. 

— Brutia, meiiid., 466, 4t)0, 462. 

— (janadensis, mentd., 462. 464, 467, 469, 

401. 

— canarieiisis, mentd., 465, 456, 4tK), 461. 
Cedrus, mentd., 452, 454, 467, 469, 402. 

— Cembra, mentd., 452, 454, 450, 458, 401. 

— Coulteri, mentd., 447, 449, 466, 400, 

462. 

— Dammara, mentd., 443, 452. 

— Deodora, mentd., 453, 454, 467, 469, 

462, 463. 

— Douglasii, mentd., 447, 465, 457, 460, 

401. 

— dumosa, mentd., 447, 462, 464, 467, 

459,401,463. 

— excelsa Wall. e,v Lamb., 224 ; mentd., 

446, 462, 464, 466, 468, 461, 463. 

— Praseri, mentd., 466, 466, 460, 461. 

— Gerardiana, mentd., 456, 457, 460, 402. 

— grandis, mentd., 456, 467, 460, 462. 

— Grenvillea, mentd., 449. 

— halepensis, mentd., 462, 463, 466, 468, 

461. 

^ inops, uieutd«, 462, 464, 466, 458, 461. 
Lambertiana Douylae, mentd., 440, 466, 
466, 400, 461. 

— lanceolata, mentd,, 448, 462, 464, 469, 

462. 
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Pinus Lfti»icio, mentd., 448, 458, 456, 458, 
461, 463. 

— Larix, uientd., 452, 454, 457, 459, 4(52. 

— leiopliylla, mentd,, 455, 45(5, 4(50, 4(51. 

— Leinoniana, mentd., 449. 

— longifolia, mentd., 448, 452, 454, 45(5, 

458, 401. 

— maritima, mentd , 448, 419, 452, 453, 

45(5, 458, 461, 468. 

— Ma^»oniana, mentd., 452, 458, 456, 158, 

461. 

— Menziesii, mentd., 455, 457, 4()0, 4()2. 

-- microcarpa, mentd., 452, 454, 457, 459, 

462. 

— Montezumoe, nu*ntd., 455, 45(), 460, 461. 

— iuo!ili< ola, mentd., 455, 457, 4(50, 462. 

— inuricaia, inojitd., 455, 460. 0)2. 

-- nigra, mentd., 450, 452, 454, 45(), 458, 
4t*)l. 

— nobilii', mentd., 455, 457, 460, 162. 

— <)ceid4'ntali.M, moiitd., 452, 454, 456, 458, 

461. 

— orientaliti, mentd., 452, 454, 456, 458, 

461, 465. 

— Pallasiana, mentd., 452, 458, 45(3, 458, 

4(31, 468, 

— ^mluiitriH, mentd., 452, 454, 45(», 458, 

461. 

— patula, mentd., 455, 45(3, 1(30, 4(31. 

— pendiila, mentd., 452, 45 1,457, 459, 4('2. 

— Picea, mentd., 452, 451, 456, 458, 461, 

— Pinaster, mentd,, 452, 454, 456, 458, 

461. 

— Pindrow, mentd., 462. 

— Pinea, mentd., 462, 454, 45(5, 458, 461. 

— Pumilio, mentd., 451, 458, 456, 458, 

461. 

— pungens, mentd., 445, 448, 455, 456, 

460, 461. 

— radiata, mentd., 455, 460, 462. 

— religiosa, mentd., 456, 4(30, 461. 

— resiuosa, mentd., 452, 454, 466, 458, 

401. 

— rigida, mentd., 452, 454, 456, 458, 461. 

— rubra, mentd., 452, 464, 456, 458, 461, 

— Sabiniana, mentd., 456, 467, 460, 462. 

— aerotina, mentd,, 447, 466, 456, 460, ! 

461. I 

— sinensis Lnmb„ 224 j mentd., 450, 455, 

466, 460, 461. 

— Smitbiana, mentd., 456, 460, 462. 


Pin us spectabilis, mentd., 444, 445, 452, 
454, 469, 401, 463. 

— Strobus, mentd., 452, 454,466, 458,461. 

- sylvestris, mentd., 451, 453, 456, 458 

401, 4(35. 

— Ttcda, mentd., 445, 452, 454, 456, 458, 

461. 

-- taxifolia, mentd., 450, 452, 454, 457, 
459, 461. 

— Teocote, mentd., 455, 456, 400, 461. 

— tiiberculata, mentd., 449, 455, 4(30, 

462. 

— variabilis, mentd., 452, 454, 466, 458, 

461. 

-- Webbiana, mentd., 450, 457, 401. 
riptantlms bombycinus Marquand*^ 169 

— toinentosns i'Vimc/f., 169. 

Pimm .satiuim, 118, (33(3. 

Plantago (Joronopiis, (380. 

— lanceolata, 118, (38(3. 

— major, 118, 080. 

— media, 118, ()80. 

— P.’sy Ilium, (380. 

Pieetrauthus PuUeyaniis Diels, 216. 
ore.’^biiH IP. 11\ 210. 

- Wiirdii Mavquand wV Shaw*, 216. 
IMeonoisporium Bonvri A#///., 240, 
Pleut'Ofjijue deltoidea Burk ill, 207. 

— oreoiharis lliels, 207. 

Pleurospernium umabilo Craih IP. jr, 

iSm., 185. 

— Hookeri C, li. Clarke, 185. 

Plociimiuni cocci ncum Lipajh., 239. 
Pliimiiria elegans 240, 252, 

Pua cesspit osa, 00. 

— litorosa Cheesem,, 57. 

Podocarpus ferrnginea (.^), mentd., 458. 

— glomerata, mentd., 453, 455, 457 459, 

4(32, 4(38. 

— macrophylla, mentd., 453, 455,457,459, 

462. 4(33. 

— neriifolia, mentd., 453, 455, 457, 459, 

* 462, 463. 

— oleifolia, mentd., 453, 466, 467, 459, 462, 

463. 

— pungens, mentd., 453, 466, 457, 469. 

402, 463. 

— saligiia, mentd., 453, 456, 457, 459, 462; 

463. 

— Totara(?), mentd., 458, 

Pogostemon elsholtzioides Benih., 216, 
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Polygoisatuiu, 226. 

— multillorum, 118, 636. 

•— vefticillatuni, 636. 

Polygonum alpinum AIL^ 1219, 

— amplexicaule D. Don^ 219. 

— avicularc, 636. 

— BistortEy 118, 636. 

-- filicaule WnlL, 219. 

— Forrestii 

— Hydropipor, 636. 

— lapathifoliuni, 118, 636, 

— Persicaria, 118. 

— eibiricum La.vm,y 219. 

Polypodium vulgai-e, 118, 636. 

Polyporue adustus Fr., 420, 422 j mentd., 

424, 434, 435. 

— calcutten8isJi?os«, 426-428. 

— ostreiformis Berk,^ 432. 

Polysipboiiia, 252. 

— atru-rubescens Grev,y 239. 

— Brodifoi Grvv.y 239. 

— fastigiata Grtv.y 239, 252. 

— luacrocarpa Ilaiv.j 239. 

— nigrescens Grev.^ 235, 239. 

— urceolata G7^v,y 239, 241. 

— violacea Grev.y 239. 

Polystichum aculeatuiii, 118. 

Polystictus hii’fifutus IV., 430, 433. 

— sanguineus Lirnhy 423, 434, * 

— velutinus FV., 431, 484, 435. 

Poly trichum commune, 118, 636. 

Populus alba ZtVm., 223. 

— ciliata Wall. var. aurea Marquand ^ 

^haw 228, 

Poria, mentd., 419,426, 420, 486, 
Porphyra, mentd., 234, 248, 263. 

— miniata Linn. var. abyssicola llosenv.y 

238, 263. 

— umbilicaJis Kutz.j 234, 238. 

Tar. laeiniata J, Ay.y 238, 263, 

Porphyriopsis, mentd., 243, 

— eoccinea Bosem.y 235, 238. 

Portulaca oleracea var. sativa, 636. 

var. sylvestris, 680. 

Potamogeton natans, 686. 

Potentilla alba, 036. 

— ambigua CafnbeM,y 174. 

— Anaerina, 118, 036. 

— erecta, 118, 636. 

— eriocarpa WaU. var. dissecta Marquand 

^ Sh»w 174 


Potentilla euxantba W. B, Bmm 
174. 

— fruticosa Linn., 171, 174. 

— — var. grandiflora Marqxmnd 175. 

— microphylla Zl. Dew?, 175. 

— monaiithes lAndl. var. sibtborpioidt s 

Hoohjil, 176. 

— recta vai\ obscura, 118. 

— reptnns, 1 1 8, 636. 
sp., 118, 636. 

Poterium Sanguisorba, 636. 

Prankerd, T. L., (lootropLsm of Pterid(»- 
phyta. — IV. On Specificity in Gravi- 
perception, 31 7- 336. 

Preuanthes brunoniana Wall., 194. 
Primula, mentd., 152. 

— elatior, 118, 686. 

— > veris, 118, 636. 

Piinsepia utilis BoyU, 1 74. 

Protococcus marina Kutz., 234, 236. 
Prunella vulgaris, 636. 

PruuuB avium, fi36. 

— ciuerascens Franck., 173. 

— domestics, 686. 

— fruticosa Falla$, 173. 

— latidentata Koehm, 173. 

— Persies, 636. 

— rufa Steud.y 174. 

— spinosa, 118, 636. 

Psiiotum friquetrum, mentd., 662. 
Psygmophylluui Sekimper^, mentd., 9. 

— flabellatum Lindl. ^ HM, t, 10, 11. 

— Gilkineti Leclercg ^ B6llih‘e*f, 1-34. 

— Kidstoni Sew. t, 10-12. 

— Kolderupi Kath.'f, 10, 11, 

— majus Arberf, 10, 11. 

— obt usa Lesq. t, 10, 11 . 

Pteridium aquilinum, 636. 

Pteridophyta, Geotropism of.*— IV. On 

Specificity in Graviperception (T. L. 
Prankerd), 817-386. 

Bterophyllum t, 394-396, 401-405, 411- 
413* 

— tequsle t, 402, 405, 408. 

— Andraeanum ScMntp. t, 402'‘405, 412. 

— Braunianum Goepp.% 403. 

— brempmne Kurr. ft 406, 409. 

— ooncinnum Beer f, 410. 

— Dankerianum &mpp. t, 403. 

— Zhmkefdanum Andrae 408. 

— Fajoti BmanU t? 4(M^, 410. 
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Pterophyllum lilicoides 406, 

— filicoideB Sch. f, 402, 406, 

— Grand ’Euryi Bap. ^ Mar.^, 402, 409, 

410. 

— intemedium AfUevsIij 412. 

— Jaeperi Brongn. f, 406-'400, 

— Kochi Harm f, 402, 41 2, 413. 

— longifolium Brongn. f, 402,404-407, 409. 

— Nathorsti Bchenh f, mentd., 394. 

— Nathorsti Seward tj 693. 

— Oeynhausenianum Goepp. t, 403, 406, 

411. 

— pecten Phill. f, 390-392 ; mentd., 

393. 

— riyidum Andrae t, 392. 

— Sclienki ZeilUr f , 402. 

— Bubffiquale Ilartz f, 402. 

PteroBiphonia parasitica Falk. var. repens 

J. Ay., 286, 239, 247. 

IHilophyllumt, 396 -397, 411-413. 

— boreale f, 396, 413. 

— imbricatum Krass. f, 390, 393. 

— pecten f , 398. 

— rigidum Krass. f, 392. 

Ptilotn plumosa Ay.^ 235, 240, 242, 
l*tilothniiinion, mentd., 247. 

Ptilozamitesf) 411. 

Ptychogaster, 426, 427. 

Pugftley, II. W., Revision of the British 
Euphrasise, 467-644. 

Pnlicaria dysenterica, 636. 

Punctaria plantaginea Orev., 237. 

Pylaiella, 249. 

— litoralis K^ellm., 286, 287. 

— — var. longifructus Butt., 234, 237. 
Pyrola Foirestiana jGT. Andres, 200, 

— minor £inn,, 200. 

— rotundifolia, 118, 636. 

Pyrus Malus, 118. 


Quercus grandifolia, mentd., 443, 453, 465, 
460, 468. 

— incana JRoad.t 221. 

— Robtir, 686. 

— semiaerrata JRoa^d., 221. 


Balfgia pttsilla 287, 248. 

BaimnculuA aeria vai*. fore pleno, 118, 086. 


Ranunculus arvensis, 686. 

— auricomus, 636. 

— bulbosus, 1 18, 630. 

— Ficaria, 118, 636. 

— nemorosiis, 118. 

— oreionannos Marqtiand Bhaw ♦, 165. 

— repens var. suberecius, 636. 

— sceleratus, 636. 

— tricuspis Maxim., mentd., 165. 
Raphaniis sativus, 118, 636, 

Renkema, H. W., & Ardagh, J., Aylmer 
Bourke Lambert and his * Description 
of the Genus Finns,’ 439-404. 

Revision of the British Eupbrasiee (H. W. 
P ugsley ) , 467 -544 . 

Rhamims leptophylliis C. H. Schneider, 
109. 

Rheum tibeticum Maxim., 219. 
Rhizoclonium, 253. 

— arenusum Kiitz,, 230. 

-- riparium Haw., 236. 

Uhodochortou floridulum Nitg., 240. 

— Rothii Nag., 240, 252, 254. 
Rhododendron, mentd., 152. 

— lacteum, mentd., 171. 

Rhodomela lycopodioidos Ay., 289. 

— subfusca Ay., 239. 

Rliodomyrtus Beichbury, 657. 

~ macrocarpa, 657. 

— psidioides, 657, 658. 

— sinuata Bandulska * f, 659. 

— aurigavensis, 657, 658. 

— tomentosR, 657, 658. 

— trineura, 658. 

Rhodopbyllis appendiculata J. Ay., 239. 

— bifida Kiitz,, 230, 242. 

Rhodyinenia palmata Oret\, 242, 255. 

f. typica Grev., 239. 

var. marginifera Harv., 239, 265. 

var. samiensis Grev., 239, 256, 

Ribes, 184. 

— alpestre Wall., 184. 

— Griffithii Hook.fil. ^ Thoms., 184. 

— luridum Hook. fil. 4* Thoms., 184. 

— rubrum, 636. 

— Uva-crispa, 686. 

Ricinus communis, 118, 636. 

Rivularia atra Both., 236, 253. 

— nitida Ag., 286. 

■— plicata, 253. 

Romulea bulbocodioides Baker, 49. 
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Bomulea bulbocodiaidea var. elongnta 
Baker , 49. 

— rosea Eckl.f 45. 

— similis EckL^ 46. 

— sublutea Baker j 40. 

Rorippa sylvestris, 630. 

Rosa, 176. 

— caiiina, 636. 

— gallica, 686. 

— Moyesii HenuL ^ Wils.^ 1 75, 

— proviiicialis, 1 18. 

— sericea Lindl.y 175. 

— Sweginzowii Koekne var. ineriuis Mar- 

quand 176. 

Rosmarinus officinalis, 118, C30. 

Rubia tincloriim, 680. 

Rubus calopliyllus C, B. Clarke^ 174. 

— fruticofeus, 1 1 8, 03(i. 

Rumex Acetosa, 118, 636. 

— alpinus, 636. 

— obtusifolius, 118, 636. 

— Patient ia, 118. 

Ruscus Hy poglossum, 118, 636. 

Ruta graveoleiis, 118, 036. 


Saccorbiza bulbosa De La IHjl^ 237, 241, 
242, 246. 

Salix, 222. • 

— amjgdaliua Linn, var. nipponica 
Sehneid,, 161, 221, 222. 

— aunulifera Marquand ^ Shaw ^,222. 
var. macriula Marquand ^ Shaw 

222 . 

— argyropbegga Schmid.^ meutd., 222. 

— babylonica mentd., 161, 221, 222, 

449. 

— calyculata Hook, fiL^ 223. 

— flabellaris Andergn,^ 223. 

— opaca Anderes.f 223. 

— opsimantha Schneid., mentd., 222. 

— purpurea, 636. 

— repens var. rosmarinifolia, 636, 

— sikldmensis Anderss., 223. 

— viteliina, 636. 

Salvia Mans Bot/le, 217. 

— officinalis, 118, 686. 

— r- var. aurita, 636. 

— pratensis, 118, 686. 

— Przewalskii Maxim., 217. 

— ^cdarea, 686. 


Salvia tricuspis Fi^mok., 217. 

Sambucus Ebulus, 118, 636. 

— nigra, 118, 636. 

Sanguisorba officinalis, 686. 

Sanicula europaea, 118, 636. 

Sautolina Chnuuecy paribus, 030. 

Saponaria officinalis, 636. 

Sarcococca Ilookeriana BailL, 220. 
Sarothnmnus scoparius, 036. 

Satureja Actuos, 636. 

— bortensis, 636. 

Saussurea Atkinsoni C. B. Clarke^ 192. 

— gnaphalodes Oaten/., 193. 

— gossipipboia i>. Don, 192. 

— gramiiiifolia JValL, 192. 

— obvallnta WalL, 192. 

— Robmooana Marquand Shaw 192. 

— tridactyla Schultz, 193. 

Savage, S., Extracts from Smitbiau Coire- 
spondence on Lanibort’s ‘ Description 
of the Genus Pin us,’ 465. 

Saxifrage, mentd., 152. 

— atrata Engl,, 176. 

— bergenioides Marquand^, 176. 

— brachypoda Dun, mentd , 179. 

var. fimbriata Engl, Irmsch,, 179. 

— Caveana W, W. Sm., 177. 

— Diapensia //. Sm,, 177. 

— flagellaris WtlUL, 177. 

var. eutlagellaiis E^igl. ^ Irmsch., 

mentd., 177. 

— Gageana W, W, Sm., 177. 

— granulatn, 1 18, 636, 

— gyalaua Marquand ^ Shaw ♦, 177. 

— beterotncba Marquand ^ Shaw ♦, 177. 

— hispidula JD. Dm, 178. 

var. dentata Branch., 178. 

var. Doniana Engl., 1 78. 

— Hookeri Engl. ^ Irmsch. var. mquifolia 

Marquand^ Shaw"^, 178. 

— imbricata Bmfle, 178. 

— Jacquemontiana Decne, 178. 

— Kingdonii Marquand*, 179. 

— latidora Hook. Jil. Thoms., mentd., 

179. 

— Lychnitis Hook. fit. ^ Tkoma., mentd*, 

176. 

— « megalantba jMarqfuind*, 179. 

— motttana H. Sm., 180. 

f, humilis M* Sm., 180. 

— — Vftr. subdioiea Marquand *, 180. 
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Saxifraga inuricola Marquand Shaio^j 
180. 

— \ar.bracliypetala M arquand , 

380. 

viir. qiiinqiieiiorviH .\farqnand 

S/iuw*, 180. 

— pallida fi'alLy 180. 

— pasumeiisis Marquand tShaw J 80, 

181. 

f irracilii' Marquand cV Skaw^y 181. 

pt^rpuailUi Hook.Jil. Sf Thotm.f 181. 

-- j)seud<)-liirculus 181. 

- piieudo-pallida EnqL Irmsch.j 18J. 

“ pmictuUita. Enql.y 181. 

~ sa^^iiioidcft Hook.Jil, vjy* Thomn.^ 181, 
sanguinea Franck. ^ mentd , 181. 

“ MaliloiuiiH h'n^l. cV Irnmdi.f mentd., 177. 

- hij»iiata E71(/L lV Irmsch.^ mentd., 18:^. 

— signatella Marquand^^ 18:>. 

— Stella-aurea Hook.Jil. ^5* Thoms.., 18i\ 

var. eiliata Marquand Ik Shaw 18:^. 

— taraklophylla Marquand Shaw*, 182. 

— umbel lulata Hook.Jil. 'Thoms., 18^1. 

— — f’. pectiuuta Marquand Shaw*, 
181, 183. 

-- A’ilim)rmiana Enql. Ir)tisch., mentd., 
177, 182. 

— vi.scidula Hook. fU. cy Thoms., mentd., 

170. 

Scabioaa columbaria, 118. 

— Hookeri F. B. Clarke, 180. 

— Saccisa, 1 1 8, 

Scaveola Lambertiaua I)e Friese, mentd., 
440. 

Schedonorus Beauv., 70. 

— liltoralis liaotd, 70. 

Schefflera Delavayi Harms, mentd., 180. 

— Wardii Manquand ^ Shaw*, 186. 
Schweygera neniorosa E. Mey., 27. 

Scilla bifolia, 118, 630. 

(white-flowered fonul, 630. 

{^copolia lurida Duml, 200. 

Scrophularia aquatica, 036. 

— nodosa, 118. 

— PrzewaUkii Batal., 210. 

Scytosiphon lomentarius J. Ay., 236, 237. 
Secale cereale, 118. 

— — var. hybernum, 636. 

Hedum acre, 118, 636. 

— album, 118, 636. 

— craaeipea IFo//., 184. 


Sedum humile Hook.Jil. ^ Thoms., 184. 

— ])laty.<»epaluni JTranch., 184. 
ro^euui, 636. 

— rotundatum Hems!, var. oblongatum 

Marquand Shaw *,184. 

— rupestre, 636. 

— .Smithii Raymond-Haniet, 184. 

— sp. n., 184. 

— Telephium, 1 18. 

var. album, 036. 

var. p ur p Lire um, 636, 

Seinpjrviv uin tectorum, 118, 036. 

Senedo, 259-201. 

— arnierifolins F’rancb., 291. 

— arnitoides AVall., 288. 

WM^. friyida Hook, fil., 293. 

Atkinsuni (J. 15. Clarke, 2dl. 

— afroviolaceus Franch., 280. 

— Benthamianus Fnmch,, 271. 

— cacaluc/olitis var. Atkinsoni Hook, hi., 

280. ‘ 

— valthajolius Hook. HI., 280. 

— camqyanulatus Francli., 270. 

— Clarkeanas Francdi., 300. 

— Delavayi Franch., 287, 

-- discoideus h'lanch., 297. 

— dnikends Marquimd Shaw*, lOl. 

— Feddei Lt^’L, 280. 

— ficarUefolius Levi, et \"an, 28tt 

— Fletcher i Hemsl., 293. 

— - Fucbsii, 030. 

— yoi'inyoibis Ilemsl., 293. 

— Helianthas Franch., 295. 

— himalaymisis Franch., 290. 

— JacobffiR, 118, 030. 

— kansuensis Franch., 299, 

— kiale^isis Franch., 285. 

— layotis W. W. Sin., 291. 

— Lh^eillei Vaniot, 280. 

— liatroides C. Wiiikl,, 292. 

— Maximowiczii Franch., 293. 

— 7iepheloyetm Franch,, 273. 

— nimboinim Franch., 280. 

— nobilis Franch., 292. 

— oblongatm Franch., 287 

— oTreoit'ephes W. W. Sm., 280. 

— paberensis Franch., 293. 

— paucinervis Dunn var. brachylepis Mar- 

quand ^ Shaw*, 192. 

— phcenicocheetus Franch., 279. 

— plantayinifolius Franch., 291. 
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Senecio jihurocaulU Frnnch., 290, 

— Jh attii HemsL, 285. 

— Prindpti Fraiich,, 283. 

— rmi/onnis Wall, 277. 

— retuBus Wall, 278. 

— rumicifoliuB J. R. Drumm., 289. 

— BaccoBO-flaheltatuB L^vl, 280. 

— aaytophylLuB Diels, 288 ; ineiitd., 289. 

— Beanlifoltits Sch, Bip., 300. 

— sikhmenBis Francl ., 280. 
tatsienenais Fraiich., 290. 

— trichopoda Levi, 287, 

— vmatiiB Fraiich., 275. 

— vulgaris, 118, OSG. 

Sertularia, mentd., 234. 

Setaria italica, 036. 

Shorea robusta, 423, 428. 

Silene vulgaris, 118. 

Silybum Mariaiunu, 118, G30. 

Sinapis alba, 118, 636. 

— arvensis, 118, 636. 

Sison Amomum, 686, 

Sisymbrium officinale, 118, 636. 

— Sophia, 118, 636. 

Sisyriuchium angustifolium MilLf 51. 
Sium angustifolium, 636. 

— Sisarum, 636. 

Smilax aspera, 036. , 

Sinymium Olusatrum, 036. 

Solauum Melongena, 636. 

— nigrum, 118, 636. 

Sonchus arvensis, 030. 

— asper, 636. 

— oleraceus, 636. 

Sophora Moorcroftiaua Beath., 173. 
Sorbus domeslica, 636. 

— Rehderiana Koehne^ 176. 

Sorghum vulgare, 636, 

Sparaxis atropurpurea Kkti, 45. 

— bulbifera Ker^ 45. 

— timbriata Ker^ 45, 

— grandidora Klatt^ mentd., 45. 
Spartium junceum, 636. 

Spencera parviflora IStapf^ 175. 
Sphacelaiia cirrhosa Ag., 237. 

var.fuscair. ^ j?.,237. 

Spinaeia oleracea, 636. 

Spiraa bella 174. 

Spiranthes apiralia, 118. 


Spirulina tenuissima 236, 

Spondias mangifera, 419, 425, 426, 428, 480, 
431. 

Sprague, T. A., The Herbal of Otto 
Brunfels, 79-'! 24, 

Sprague, T, A,, & Nelmee, E., The Herbal 
of Leonhnrt Fuchs, 545. 

Stachys gennanica, 636. 

— officinalis, 118, 636. 

, Gore albo, 118. 

— recta, 636. 

Stellaria aquatica, 118. 

— Holostea, 636. 

— media, 118, 636. 

Stereum hirsutuui Fr.j 418, 422, 423. 
Strobilantbes alatus A’w, 215. 

— capitatus T. Anders.^ 215. 

— sp. n., 215. 

Strychnos, mentd., 140, 141, 147. 

•Succisa pratensis, J18, 0.36. 

Summerhayes, V, S., A Revision of the 
Australian Species of Fraukeuia, .337- 
387. 

Swertia codtmopiidoideB Burldll, 207. 

— deltoidea Burldll, 207, 

— hispidicalyx Bnrkill f. subglabra Mur^ 

qmtnd ♦, 208. 

— obtusa Ledeb.y mentd., 208. 

— Wardii Mnrqmnd ♦, 208. 

j Symphytum officinale, 636. 

' var. ochroleucum, 118. 

var. purpureum, 118. 

Symploca byduoides Kiitz.f 286, 253. 
Synnoiia bicolor Smet, 20. 

Teeniopterisf, 397. 

— vittata 394, 405, 411. 

, Tagetes patula, 636. 

* Tamarindus indica, 419, 421, 422, 425. 
Tanacetum Kennedyi Dtinn, 190. 

— myriantbum Franck, var. Wardii 

Marquand ^ 190, 

— vulgare, 118, 636. 

Taraxacum officinale, 118, 636. 

Taxodium distichum, mentd., 445, 456; 457, 

460, 462, 463. 

< eemperyirens, mentd., 444, 445, 453, 
454, 457, 459, 462, 463. 

Taxus Wallichilina 224. 
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Tetrastigma serrulatum Flanch. var. sub- 
obtectum KurZy 169. 

Teucrium Jlotrys, 686. 

— Ohamsedrys, 636. 

— flaviiin, 636. 

— Scordium, 636, 

Tlialictriim alpinuni Lmw., 163. 

-- Chelidonii DC,. 163. 

— ’ diffusiflorum Marquand ^ Shmo*, 
163. 

— Icuconotum Franch.y 164, 

Thomas, H. 1 1 am sh aw, Further Obser- 
vations on the Cuticle Structure of 
Mesozoic Cycadean Fronds, 389-4 16. 
Thuja chilensis, mentd., 453, 454,467, 469, 
‘462, 463. 

— dolobrata, mentd., 446, 449, 465, 457, 

4tK), 462, 468. 

— pendula, mentd., 446, 464, 467, 469, 

462, 463. 

— peneilis, mentd., 454, 457, 459, 462, 

463. 

— plica ta, mentd., 458, 464, 467, 459, 462, 

463. 

Thymus Serpyllum, 118, 636. 

— vulgaris, 118, 636. 

Till a eiiroprea, 636. 

Toichogonia co.smopolita, 845, 846. 

— isolatn, 345, 346, 

Trag(»pogon porrifolius, 118. 

— pratensis, 636. 

Traiiliella intncatn Jiatf.j 234, 236, 240, 
247. 

I’rametes cingulatn Berk.y 424. 

— gibbosa F/’,, 417, 418, 434. 

— laclinea Berk,, 426, 428-430, 433- 

435. 

Trichonema caulescens Ker, mentd., 44. 

— oruciatuiu Ker, mentd., 45. 

— ocbroleucum Ker, mentd., 45. 

— apociosum Ker, mentd., 46. 

Trifolium arvense, 636. 

— montanum, 636. 

— pratense, 118, 636. 

— repens, 118, 

Trigonella ossrulea, 686. 

corniculata, 636. 

— Fo&num-grssoum, 636. 

Trigonotis rotundifolia Benth,, 209. 
Milium, 228. 

friitanU JR. Srom^ 662. 


Tristan ia bournensis Banduleka * t» 666, 
609. 

— burmannica, 662, 663, 665,666; mentd., 

068, 670. 

— conferta, 602, 663, 

— laurina, 602, 663, 665, 666; mentd., 

068-670. 

— Maingayi, 662, 665, 666. 

— neriifulia, 662, 663, 6(55, 066. 

— obovata, 00.3. 

— - pectioides, 662, 663. 

— Buaveolens, 662, 66.3, 665. 

— toscana Bandulska * 668. 

Triticum hybenmm, 1 18. 

— monococcum, 636. 

— Spelta, 1 18, 636. 

— tiirgidum, 036. 

— vulgare, 636. 

Tritonia Bakeri Klatt, 25. 

— crispa Ker, 21 ; mentd., 48. 

— crocata Ker, 46. 

— deusta Ker, 46. 

— lancea N. E, Brown*, 48. 

— la.ti folia Benth,, 47. 

— lineata Ker, 49. 

— longiflora K, E, Brown *, 24, 25, 

— longiflora Ker, 25. 

— scillaris Baker, 49. 

— securigera Ker, 50. 

— stricta Klatt, 48. 

— undulatti Baker, 4(5. 

— nnguiculafa Baker, 27. 

Trollius pumilus Don, 156. 

Tsuga, 224. 

— Brunoniana Carriere, 224. 

Tussilago, mentd., 261. 

— Ftirfara, 1 1 8, 636. 

Typha Intifolia, 636. 


Illmus pumila Lvtn,, 220. 

Ulva lactuca Zmn. var. latissima DC\, 236. 
Urginea rnaritima, 636. 

Urtica dioica, 1 18, 636. 

— pilulifera, 636. 

— ureiis, 118, 636. 


Vaccinium serratum Wight var. leuco- 
botrys V, B, Clarke, 197. 

— sikkimense C, B, Clarke, 198, 
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Valeriana officinalis, 119. 

var. latifolia, 637. 

— Phu, 687. 

Vaucheria sp., 287. 

Verntrum album, 637. 

Verbaa«cum Blattaria, 637. 

— Lycbnitia var. album, 687. 

— nigrum, 687. 

— phiomoides, 637. 

— Thapsus, 1 19, 637. 

Verbena officinalis, 1 19, 687. 

V’eronica agrestis, 687. 

— Beecabunga, 119, 637. 

— Chamsedrys, 119, 637. 

— hedermfolia, 637. 

— officinalis, 687. 

— serpyllifolia, 119. 

-- Teucrium, 119, 687. 

Verrucaria maura, 251. 

Viburnum, mentd., 140, 141, 147, 186, 
187. 

— cinnamomi folium, mentd., 140. 

— Davidii, mentd., 140. 

Vicia Faba, 119, 637. 

-- sativa i^nn., 119, 172, 687. 

— sepium, 637. 

Vieusseuxia arutaia Houtt., 39. 

— Bellendeni Sweetf 39, 40. • 

— fflaucopis DO., 89. 

— spiralis Be la Koche, 38, 

— tripetaloides -DC., mentd., 40. 

— villosa Spreng^ mentd., 38, 89. 

Vinca minor, 119, 637. 

Vincetoxicum officinale, 119, 637 
Viola Delavayi Franch.^ 163. 

— dissecta Ledeh.y 16.3. 

— distans WalL var. acaulis Rook, fih 

Thonis.y 168. 

— glauceacens Oudem,, 168 

— hirta, 119. 

— v)dorata, 119, 637. 

var. $, 119. 

— tricolor, 119, 637. 

Viscum, 220. 

— album, 637. 


Vitis vinifera, 119, 637. 
Vulpia Gmel.y 61. 


Wahibergella, mentd., 164. 

Watson ia aletroides iTtr, 26. 

— angnsta Kevy 17. 

— Ardernei Sander y 25. 

“• brevifolia KeVy 25, 31 . 

~ buinilis Millery 26, 31 . 

— iridifolia Sweety mentd., 22. 

— marginal a AV, 22. 

— Meriana Miller, 25. 

— Pillansii Linn,y 18. 

— punctata Ket'y 31. 

var. triticea Baker, 32. 

— roseo-alba ATe/*, 31 . 

— Schlechteri X. Bolm, 25. 

— spectabilis Schinz, 33. 

— subulata Klatty 32. 

Wernena EllmiRook. til., 293. 

— nana Benth., 300. 

Witsenia, 65. 

— fruticosa Ker, 47, 65. 

— maura Tkunb.y 66. 

— ramosa Thunb., 47, 66, 

Wound Reactions of Ankyropteris corru 
gata, 643--045. 

W urthia elegnns Kegel, 43. 

Xanthium strumarium, 119, 637. 
Xanthochrous radiatus, 428. 


Zamitesf, 395-397, 399. 

— Andraei Stur. f, 399. 

— boreale //eerf, 896. 

— giyas t, 400. 

— Mandelslohi Kurr.f, 400. 

— * Schmiedelii Andrae f, 397, 899. 

— speciosus Bkkorfat f, 39(5. 
Zanthoxylura oxyphylliim Edgew., 108. 
Zea Mays, 637. 
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